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are either bone destroying, osteolytic, 

or bone stimulating, osteoblastic. The 
former are more frequently observed. There 
is no hard and fast relationship between the 
site of the primary growth and type of metas- 
tases, although carcinoma of the prostate re- 
sults in a higher percentage of osteoblastic 
metastases than carcinoma arising elsewhere. 
Bone metastases from carcinoma are not al- 
ways exclusively osteolytic or osteoblastic; 
the gross and roentgenological appearance of 
bone destruction or bone stimulation is often 
dependent upon which of these factors is 
dominant. Microscopic study shows that in 
osteoblastic metastases there is some destruc- 
tion of the normal bone, and in osteolytic 
metastases there may be small scattered areas 
of new bone formation. Both types of metas- 
tases may be present simultaneously, in the 
same bone and coming from the same primary 
growth. 

In the following study the question of the 
reaction of bone to invading carcinoma cells 
(metastases) was again reviewed. Observa- 
tions were made upon gross and microscopic 
human specimens from the laboratory of sur- 
gical pathology of the department of surgery 
and from the laboratories of the department 
: of pathology of the University of Chicago. 
In addition, experimental metastases were 
produced by implantation of a transplantable 
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carcinoma into the bones of rats. Since osteo- 
blastic and osteolytic metastases are evidence 
of two distinct types of reaction, they will be 
considered separately. 


OSTEOBLASTIC METASTASES 


There are a number of studies in the litera- 
ture on bone formation in osteoblastic car- 
cinoma metastases. To summarize this work, 
it may be said that three hypotheses for such 
new bone formation have been advanced: 
(1) New bone formation is secondary to cir- 
culatory disturbances produced by the meta- 
static lesions (von Recklinghausen, Courvois- 
ier, Kaufmann, Handley). (2) New bone 
formation is of the nature of a foreign body or 
“defense” reaction to a foreign tissue (Ass- 
man, Copeland). (3) The carcinoma cells 
themselves secrete a substance which stimu- 
lates osteogenesis (Axhausen). The hypoth- 
esis of Wolff and Goetsch that carcinoma 
cells themselves may become osteoblasts and 
form bone, is, of course, untenable. That 
circulatory disturbances may result in a 
stimulation of osteogenesis in bone, has been 
demonstrated experimentally, but as will be 
shown below, this is not the only mode of 
stimulation for new bone formation in osteo- 
blastic metastases. 

The theory of Axhausen receives some in- 
direct support from the experimental work of 
Huggins who completed the experiments of 
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Neuhof, and demonstrated that the bone de- 
veloping in fascial transplants placed in de- 
fects of the urinary bladder was due, not as 
Neuhof assumed, to purely a humoral facter, 
but was the result of a stimulus associated with 
proliferating normal bladder epithelium. 
Micseh’s case of carcinoma of the gall bladder 
exhibiting new bone formation in and about 
the primary growth and about the liver, lymph 
node, and lung metastases (no bone metas- 
tases are described) also tends to substantiate 
this view. However, Micseh’s case is unique 
in the voluminous pathological literature. 

Heterotopic bone has been described in rare 
instances in the primary growth only, in cases 
of slowly growing epithelial neoplasm but al- 
ways associated with calcareous deposits. 
Partial replacement of calcified foci by bone 
is not an uncommon finding in various parts 
of the body where such calcareous deposits are 
associated with a wide variety of pathological 
conditions. Therefore, the examples just re- 
ferred to cannot be finally regarded as true 
incidents of malignant epithelial cell stimula- 
tion of osteogenesis, but rather, are examples 
of the usual ossification incident to calcifica- 
tion of tissues. 

The writer in a review of the literature has 
been unable to find reports of instances of 
carcinoma producing osteoblastic metastases, 
in which there was also osteogenesis in the 
stroma of the primary growth or any of its 
non-skeletal metastases or extensions, as de- 
scribed by Micseh. 

The periosteum. In a _ previous article 
(Brunschwig and Harmon) it was shown that 
certain primary malignant tumors of bone 
arising within the medullary cavity and ex- 
tending through and beyond the cortex, ele- 
vate the periosteum before them and permit 
this membrane to lay down new bone in the 





Fig. 1. 
from carcinoma of prostate in the shaft of tibia producing a 
supracortical osseous mass in which the new bone is present 
as fine radiating trabecule of periosteal origin. 


Roentgenogram of an osteoblastic metastasis 





form of trabecule radiating at right angles 1. 
the cortex (‘‘sun burst”’ pattern in roentgen: 
grams). This is the so called “reactive” bon, 
about the cortex. A study of specimens an:| 
roentgenograms of osteoblastic carcinom: 
metastases producing supracortical osseows 
masses shows that the new bone in these massvs 
is also in the form of fine closely applic: 
trabecule radiating at right angles from the 
cortex. The similarity in pattern of new bone 
formation in these specimens with that secn 
in certain Ewing tumors, for example, sug- 
gests that the mechanism of new bone forma- 
tion is identical in both instances, i.e., peri- 
osteal elevation. 
STUDY OF SPECIMENS 

Specimen 1. This specimen (Fig. 1), previ- 
ously cited by Dr. Phemister (1926) consists of 
an osteoblastic metastasis from the prostate 
in the shaft of the tibia, producing a fusiform 
swelling. Gross and roentgenological study 
shows no expansion of the cortex, the fusiform 
osseous swelling being due to fine, closely ap- 
plied bony trabeculae of gradually increasing 
height situated upon, and radiating at right 
angles from, the surface of the cortex. The peri- 
osteum is intact and reflected over the mass. 
There is also extensive new bone formation in 
the medullary canal. 





Fig. 2. 
of osteoblastic metastasis from carcinoma of the prostate, 


Photomicrograph (8) of supracortical portion 


shown in Figure 1. A, A’, cortex, through which carcinoma 
has proliferated causing some bone absorption. The peri- 
osteum, P, P’, has been elevated for some distance from 
the surface of the cortex, by the multiplication of carcinoma 
cells. During this gradual elevation the periosteum has 
laid down new bone B, B’, B’’, in the form of delicate tra- 
beculz, perpendicular to the cortical surface. 
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rig. 3. Roentgenogram of thin slice of femur riddled 
«th osteoblastic metastases from carcinoma of the pros- 
tuie, A, A’, supracortical portions of metastases, the new 
b.-ne of which is composed of very fine closely applied tra- 
cule radiating perpendicularly from the cortical surface. 
‘lie height of these trabecule denotes the extent of perios- 
teal elevation by the expanding masses of carcinoma cells. 
Arrow indicates tapering border of supracortical mass 
indicating limits of periosteal elevation at this point. Dense 
mottling within the medullary cavity is due to new bone 
formation in and about intramedullary portions of 
metastases. 


Large microscopic sections made from a 
sagittal slice (Fig. 2) show irregular compact 
masses of small carcinoma cells scattered 
throughout the marrow spaces of the dense 
newly formed intramedullary cancellous bone. 
It is also evident that the neoplastic cells in- 
filtrated through the cortex causing some ab- 
sorption of the bone, and in accumulating 
beneath the periosteum elevated it for some 
distance from the cortical surface. Extending 
between the cortex and elevated periosteum 
are wide strands of non-neoplastic connective 
tissue in which radiating trabeculae of bone 
have been laid down by the osteoblasts of the 
periosteum as this membrane has been forced 
outward. Study of sections from the primary 
growth in the prostate reveal no new hetero- 
topic bone about the masses of carcinoma cells. 

Specimen 2. A femur exhibiting numerous 
osteoblastic metastases from a carcinoma of 
the prostate. Some of the metastatic masses 
have expanded to produce supracortical, firm 
bony prominences, over which the periosteum 
is intact. A roentgenogram of a thin slice of 
a portion of the specimen shows the uniform 
height of the fine closely applied bony tra- 
becule in the supracortical portions of the 
metastases (Fig. 3). The elevated periosteum 
limits the extent of these bony trabecule. 
Microscopic sections show essentially the 
same feature described above. 

Specimen 3. Osteoblastic metastasis in the 
calvarium from a carcinoma of the pancreas 
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Fig. 4. Roentgenogram of segment of parietal bone ex- 
hibiting an osteoblastic metastasis from carcinoma of the 
pancreas. Radiating trabecule of periosteal new bone in 
supracortical portion indicate extent of periosteal eleva 
tion. 


(Fig. 4). The gross and roentgenological ex- 
amination reveals a hemispherical protrusion 
from the surface of the calvarium, containing 
fine radiating spicules of bone. 

A large microscopic section (Fig. 5) through 
the whole metastasis and adjacent calvarium 
shows the portion of calvarium within the 
metastasis to be unfiltrated by malignant epi- 
thelial cells forming alveoli of various sizes. 
These alveoli have extended through the 
cortex and by subsequent proliferation have 
elevated the pericranium for some distance 
from the cortical surface. The radiating bony 
trabecule have for the most part been laid 
down within wide connective tissue strands 
extending between cortex and elevated perios- 
teum. In some of the strands, no bone is 
present. The radiating bony trabecule are 
more widely spaced than in the two instances 
cited, due to the fact that the carcinomatous 
tissue elevating the pericranium is here in the 
form of large alveoli, whereas in the two in- 
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Fig. 5. Photomicrograph (X 3) of section through margin 
of osteoblastic metastasis shown in previous figure. The 
large expanding alveoli of carcinoma cells, 7, T’, T’’, have 
elevated the periosteum P, P’, P’’, from the surface of 
the cortex with resulting new periosteal bone formation, B, 
B’, in the form of radiating trabecule. The diploe are 
filled with carcinoma. 











Fig. 6. Roentgenogram of acetabulum in pelvis riddled 
with osteoblastic metastases from carcinoma of the pros- 
tate. On inner aspect of ileum, opposite femoral head there 
is a supracortical osseous mass composed of closely applied 
radiating fine trabecule of bone. This is the result of ex- 
pansion of an intramedullary (or subperiosteal) osteo- 
blastic metastasis with elevation of periosteum causing 
the latter to lay down fine bony trabeculz in the pattern 
shown. 


stances cited the malignant cells are in small 
compact masses and cords. 

Specimen 4. Roentgenogram of the pelvis 
in a patient presenting a carcinoma of the 
prostate (Fig. 6). There is extensive mottling 
within the pelvic bones due to numerous con- 
fluent osteoblastic metastases. On the inner 
aspects of the left iliac bone are supracortical 
bony prominences composed of fine closely ap- 
plied trabecule radiating perpendicularly to 
the cortical surfaces. These bony promi- 
nences are due to periosteal elevation, the re- 
sult of expansion of the carcinoma metas- 
tases that arose originally within the medul- 
lary cavities. 


EXPERIMENTAL 


In order to reproduce experimentally, 
osseous carcinoma metastases, small frag- 
ments of a transplantable adenocarcinoma of 
the rat were implanted within the marrow 
cavities of the femurs in a series of animals. 
These were killed at various periods following 
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the operation. Roentgenograms of an excise | 
femur 6 weeks after implantation show a larg : 
osteoblastic metastasis (Fig. 7), with a supri 
cortical mass composed of fine closely applic: | 
trabecule of bone radiating at right angl s 
from the cortical surface, similar to the supr:- 
cortical masses of osteoblastic metastasis 
described in human specimens. 

Microscopic examination of longitudinal 
sections of this femur and of sections from one 
obtained 4 weeks after implantation (Fig. s) 
show that carcinoma cells have proliferated 
through the cortex, and accumulated beneath 
the periosteum, elevating it for some distance 
from the cortical surface. They have pro- 
liferated also through and beyond the ele- 
vated periosteum. The periosteum, while 
undergoing elevation, has laid down new bone 
in the form of trabecule radiating from the 
cortex. No new bone is present in or about the 
masses of carcinoma cells beyond the elevated 
periosteum because the carcinoma cells them- 
selves are incapable of stimulating new bone 
formation in tissues that do not contain osteo- 
blasts. When the carcinoma was transplanted 
deeply into the abdominal wall, no new bone 
developed about the deep fascial invasions. 

It seems obvious that periosteal elevation 
in itself accounts for the new bone formed in 
the supracortical masses of osteoblastic car- 
cinoma metastases and that it is not necessary 
to assume the existence of an osteogenic 
stimulus in the tumor cells. On the con- 
trary, in those instances where periosteum 
elevated by tumor growth does not lay down 
bone, one is forced to conclude that the tumor 
cells have been able to suppress osteoblast 
activity, because there is ample evidence that 
the formation of new bone is a natural and 
regular reaction to periosteal elevation how- 
ever produced. New bone of this sort occurs 
in fractures where the periosteum is elevated 
by trauma and hemorrhagic exudate, or as 
“periosteal lipping” at the margins of extra- 
cortical portions of primary bone tumors where 
the adjacent expanding mass has stripped up 
periosteum. It also develops when at an 
operation periosteum is stripped up from the 
cortex. 

Endosteum. The inner surface of the cortex 
and the surfaces of the cancellous trabeculie 
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Fig. 7. Roentgenogram of experimental osteoblastic 
metastasis in rat femur—6 weeks after implantation of 
adenocarcinoma. On anterior aspect of diaphysis there is 
a large supracortical osseous mass composed of fine radiat- 
ing trabecule. The pattern of new bone formation is 
identical with that observed in the human specimens pre- 
viously described. The extent of this new bone formation 
denotes the extent of periosteal elevation. 


are lined by flattened connective tissue cells. 
This lining, referred to as ‘“endosteum”’ 
(Ziegler) does not constitute a distinct mem- 
brane as does the periosteum, but those of its 
cells that are in contact with bone are essen- 
tially dormant osteoblasts and thus to some 
extent correspond to the cambrium layer of 
the periosteum. 

When periosteum is elevated and forms 
radiating trabecule of bone, the whole mem- 
brane appears swollen and thicker than nor- 
mal, the cells of the inner layer becoming 
especially large as they engage in the process 
of osteogenesis. In an analogous manner when 
the endosteal connective tissue cells immedi- 
ately in contact with bone are irritated, they 
also swell and exhibit osteoblastic ability, 
laying down fine new trabecule that radiate 
from the surfaces of the old bone. 


EXPERIMENTAL 


_ A. Through a lateral thigh incision oblique 
tractures were made in the mid-shafts of the 
femurs in two rabbits and a fine needle was 
inserted into the medullary cavity in each 
direction from the fracture in order to trauma- 
tize endosteum on the inner surface of the 
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Fig. 8. Photomicrograph (X40) of experimentally 


produced carcinoma metastasis to bone 4 weeks after 
implantation in rat femur. C, Cortex of femur; the dark 
irregular cords are masses of carcinoma cells. As a result 
of their growth through and beyond the cortex they have 
elevated P, P’, the periosteum which at the time the sec- 
tion was made, was actively laying down fine trabecule 
of bone. Zone B, B’, supracortical mass of osteoblastic 
metasiasis. In this region trabecule of periosteal bone 
alternate with masses of carcinoma cells. Much of the 
bone laid down in this region by the periosteum has under- 
gone absorption. 


cortex for some distance away from the frac- 
ture. Four and five weeks later, respectively, 
the animals were killed and the fractured 
bones were removed. Exuberant callus was 
chipped away, the specimens were decalcified, 
and transverse microscopic sections were made 
through the shafts a little distance away from 
the fracture sites. Endosteal new bone was 
present as fine irregular trabecule (not in- 
ternal callus) extending inward from the 
inner surface of the cortex. A slightly thick- 
ened ‘‘endosteum”’ was clearly seen over the 
innermost projections of these trabecule. 

B. Through a lateral thigh incision the 
lateral aspect of the femoral shafts was ex- 
posed in three rabbits. The cortex was perfo- 
rated by a drill about 3 millimeters in diam- 
eter and with a fine curved needle the medul- 
lary aspects of the cortex opposite the drill 
hole were scraped several times. The animals 
were killed 4 and 6 weeks later. 

Sections through the shafts show fine tra- 
becule of new bone arising from, and coursing 
parallel to, the scraped inner cortical surface 
(Fig. 9). This bone is of “endosteal” origin, 
and its formation was stimulated by trauma- 
tization of the layer of connective tissue cells 
lying upon the inner aspect of the cortex. 








Fig. 9. Photomicrograph (X65) of medullary aspect of 
cortex in rabbit femur showing new endosteal bone forma- 
tion, the result of traumatic stimulation by scraping the 
inner surface of the cortex with a needle introduced through 
a small drill hole in the opposite portion of the shaft 
(4 weeks previously). 


Study of the sections shows that it ‘s not new 
bone resulting from an intramedullary he- 
matoma. 

That endosteal stimulation may occur as 
the result of expanding masses of carcinoma 
cells can be readily appreciated on examina- 
tion of sections of bone containing minute 
metastases. Small groups of carcinoma cells 
may be seen not only in the marrow spaces but 
also immediately adjacent to bone where they 
appear to have lodged in the small vascular 
spaces that line some of the trabecule. It is 
obvious that as such neoplastic cell masses 
increase in size, there will result a degree of 
mechanical stimulation of the adjacent “en- 
dosteum.” 

In the experimental rat specimens referred 
to, microscopic study shows that 2 and 3 
weeks after operation elongated cords of tumor 
cells are present in the medullary canal ex- 
tending radially from the point of implanta- 
tion. Between them are narrow, delicate 
elongated trabecule of new bone and osteoid 
tissue. In the specimens obtained 4, 5, and 6 
weeks after implantation, the carcinoma is 
seen to have extended in the medullary cavity 
for some distance away from the point of im- 
plantation. Long, compact cords of carcinoma 
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Fig. 10. Photomicrograph (75) of marrow cavity of 
rat femur showing intramedullary growth of fragment of 
carcinoma implanted 3 weeks previously. This is an experi- 
mentally produced intramedullary osteoblastic metas- 
tasis. New endosteal bone formation B, is present; F, dis- 
placed ‘“‘endosteum” actively engaged in osteogenesis; C, 
cords of carcinoma cells alternating with trabecule of 
newly formed bone; 7, masses of carcinoma cells that have 
extended beyond endosteal reflexion, there is no new bone 
formation among them because they are incapable of 
causing metaplasia of medullary fibroblasts into osteo- 
blasts; F, cortex of femur. 


cells are seen alternating with fine trabecule 
of newly formed bone (Fig. 10) extending 
from the implantation site. Over the ends of 
these trabecule is an indefinite rather wide 
“membrane,” whose deep layer of cells are 
osteoblasts actively engaged in extending the 
bony trabeculz just described. 

It appears that this intramedullary new 
bone is produced in two ways. Part of it re- 
sults from stimulation of endosteal osteoblasts 
by masses of carcinoma cells developing in the 
marrow cavity, part from endosteum de- 
tached from the cortex at operation and pro- 
gressively displaced from its normal bed by 
the expansile growth of the tumor. Carci- 
noma cells that have extended in the marrow 
toward the epiphyses beyond the level of re- 
flected endosteum are not here surrounded by 
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Photomicrograph (X100) from advancing 


Fig. 11. 
margin of intramedullary osteoblastic metastasis from 
carcinoma of the breast (human). B, B’, Trabeculz of 
normal cancellous bone with 7, 7’, T’’, masses of carcinoma 


cells proliferating along its sur‘aces. NB, VB’, newly 
formed bone the result of stimulation of the osteoblasts EF, 
FE’ that lined the surface of the trabeculae. C, Cellular mar 
row (vertebra). 


newly formed bone because they are not 
capable of stimulating metaplasia of fibro- 
blasts of the marrow into osteoblasts. Con- 
trol experiments show that the trauma inci- 
dent to making a small window in the cortex 
and the insertion of a small fragment of muscle 
equal in size to the fragment of implanted 
tumor does not result in sufficient endosteal 
disturbance to produce new bone in the man- 
ner just described. 

Microscopic study of the central or older 
portions of an intramedullary osteoblastic 
metastasis in human material affords little 
opportunity for the study of new bone forma- 
tion, since here it is often impossible to dis- 
tinguish the partially absorbed trabecule of 
normal bone from the bone formed incident 
to the development of the metastasis. 

Microscopic study of the advancing mar- 
gins of intramedullary osteoblastic metas- 
tases (Fig. 11) in human material shows that 
the newly forming bone develops as rela- 
tively delicate trabeculae extending in all 
directions from the surfaces of the large, 
coarse trabecule of the normal cancellous 
bone. Alternating with the small new pro- 
jecting trabeculae are rounded or elongated 
masses of carcinoma cells growing in close 
proximity to the surfaces of the old trabeculz. 
lt is these masses of carcinoma cells which by 
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Fig. 12. Photomicrograph (X45) of medullary cavity 
of a dog’s femur 4 weeks after infarction of the region by 
extensive periosteal stripping over the shaft. C, Cortex; 
B, endosteal new bone formation. If small masses of car- 
cinoma cells were present in the spaces between the tra- 
beculz of newly formed bone, the histological appearance 
would be practically identical with that of an intramedul- 
lary osteoblastic carcinoma metastasis. 


their expansile growth stimulated the endos- 
teum. Groups of carcinoma cells at the 
margins of the metastatic masses extend in 
the marrow spaces beyond the zones of new 
bone formation. No osteogenesis is apparent 
about them because they are incapable of 
causing fibroblasts and other cells of the 
marrow to become osteoblasts. Thus the 
findings just described lead to the interpreta- 
tion, as in the experimental specimens, that 
the new bone in the intramedullary osteo- 
blastic metastases studied is of “‘endosteal”’ 
origin, that is, it is formed by the osteogenic 
activity of the endosteal osteoblasts, stimu- 
lated by the infiltrating growth of masses of 
carcinoma cells. This bone is not due to wide- 
spread metaplasia of fibroblasts and other 
cells in the marrow into osteoblasts. 
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Fig. 13. Photomicrograph (125) of portion of cortex 
of tibia included within an osteoblastic carcinoma metas- 
tasis (prostate), showing “creeping replacement” of dead 
bone, DB, by living bone, LB. Carcinoma cells are present 
within the wide haversian spaces, C. In this instance the 
dead bone is due to infarction by the expanding masses of 
neoplastic cells and the replacement by living bone is a 
process apart from the presence of neoplastic tissue. Such 
replacement of dead infarcted bone by living bone occurs 
whenever there is infarction from any one of a variety of 
lesions (emboli, periosteal stripping, extensive destruction 
of large nutrient vessels). 


Infarction of bone by metastases. Endosteal 
new bone formation may also result from local 
circulatory disturbances as postulated by von 
Recklinghausen. Impairment of circulation 
resulting in actual infarction will stimulate 
osteogenic activity on the part of quiescent 
osteoblasts (endosteum) in and about the 
infarcted zones. Thus in a series of experi- 
ments on dogs (Brunschwig) in which exten- 
sive infarction of the femoral shafts was pro- 
duced by periosteal stripping, microscopic 
examination of the infarcted regions after 4 
weeks revealed extensive fibrosis of the mar- 
row and areas of endosteal new bone extending 
from the inner surfaces of the cortex (Fig. 
12). Infarction of the marrow might also 
result from multiple small tumor emboli. 
Kistler was able to produce experimentally 
intramedullary infarction by intra-arterial 
injection of carbon particles. New endosteal 
bone formed at the margins of these areas. 
In the case of tumor emboli the infarctions 
produced would progressively increase in size 
due to the gradual extension of the carci- 
nomatous masses within the marrow spaces, 
with further diminution of the circulation. 
New endosteal bone formed at the original 





SURGERY, GYNECOLOGY AND OBSTETRICS 


borders of the infarcted areas would then be 
included within the advancing metastatic 
lesions. 

“Creeping replacement”’ of dead infarcted 
bone by living bone may also be encountered 
within osteoblastic metastases (Fig. 13). 
Under these conditions the new living bone 
cannot be regarded as being formed princi- 
pally by direct stimulation of endosteal osteo- 
blasts by carcinoma cells. It has been dem- 
onstrated that such creeping replacement is 
the natural sequence of events whenever 
infarction of bone occurs (from any cause) 
with aseptic necrosis followed by a minimal 
revascularization of the infarcted zone. 

It would thus appear that new bone forma- 
tion in intramedullary osteoblastic metas- 
tases is due to a combination of two factors, 
the relative importance of which varies in any 
given instance: (1) direct endosteal stimula- 
tion (including mechanical displacement) by 
the infiltrating cords of carcinoma cells, and 
(2) infarction of cortex and medullary cavity 
by tumor emboli and expanding masses of 
tumor cells. Since it has been shown experi- 
mentally that mechanical stimulation and 
infarction each alone may produce patterns 
of new bone similar to those found in osteo- 
blastic metastases, it seems unnecessary to 
postulate that in such metastases the new 
bone formed is due principally to the secretion 
of a substance by the carcinoma cells which 
stimulates osteogenesis. That such a sub- 
stance may be secreted is of course demon- 
strated by the unusual case reported by 
Micseh, and by the fact that normal pro- 
liferating epithelial cells of the urinary and 
gall-bladder mucosa may stimulate osteo- 
genesis in the rectus sheath and fascia lata 
(Huggins). However, in Micseh’scaseandin the 
experimental work just referred to, the new bone 
was formed by metaplasia into osteoblasts of 
the surrounding stroma. In the human and 
experimentally produced lesions studied it was 
evident that metaplasia of the stroma in and 
about the metastases into osteoblasts did not 
occur, but that the new bone present was 
formed by activity of the endosteal ‘‘osteo- 
blasts”’ only, i.e., the new bone was formed by 
the activity of osteoblasts already present as 
such in bone. 
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OSTEOLYTIC METASTASES 


In osteolytic metastases bone destruction 
is the result of two factors: (1) The carcinoma 
cells themselves appear to have the faculty 
of directly eroding bone since trabecule bor- 
dering masses of these cells exhibit an irregular 
shallow serrated appearance with the neo- 
plastic cells apparently in direct contact with 
the bone itself. Both the collagenic ‘‘ground 
substance” and the calcium deposit are at- 
tacked simultaneously, since in the material 
studied there is no evidence of “‘halisteresis”’ 
with subsequent dissolution of the osteoid 
trabeculae. (2) Widespread bone destruction 
occurs in and about carcinoma metastases 
due to lacunar or osteoclastic absorption. 
Situated between masses of carcinoma cells 
and the surfaces of bony trabeculae where 
they produce Howsip’s lacune are osteoclasts 
either scattered singly, in small groups, or as 
long rows producing a veritable wave of cellu- 
lar assault upon the bone. It is evident that 
these masses of carcinoma cells possess some 
factor which induces a mobilization and 
stimulation of osteoclasts, not only within the 
metastasis itself but also in the uninvolved 
bone for some distance away from the lesion. 

In addition to the osteolytic processes de- 
scribed, such masses of carcinoma cells possess 
the property of suppressing the normal osteo- 
genic activity of the periosteum and of the 
osteoblasts lining the surfaces of the tra- 
becule in the medullary canal (endosteum). 
Study of sections of osteolytic metastases 
(Fig. 14) reveals that not only is there a 
minimal or no endosteal new bone formed 
within or about the lesion, but where masses 
of carcinoma cells have extended through and 
destroyed the cortex they accumulate be- 
neath the periosteum and elevate it for some 
distance from the cortical surface. Under 
these conditions the periosteum does not 
form bone. It appears intact and the inner 
layer of cells remains entirely quiescent as 
far as osteogenesis is concerned. What factor 
is responsible for this, has not been deter- 
mined. It is suggested that in osteolytic 
metastases the carcinoma cells liberate a sub- 
stance which holds in check the natural 
tendency of the periosteum and endosteum 
to form bone. The fact that osteolytic metas- 
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Fig. 14. Photomicrograph (4) of an osteolytic carci- 
noma metastasis primary in the bronchus 7, 7’, that has 
perforated the cortex and elevated the periosteum P, P’, 
but suppressed its osteoblastic functions; no new bone 
formation is present. D, D’, Bone destruction along the 
advancing border of the osteolytic mass of carcinoma cells. 


tases often develop rapidly and osteoblastic 
metastases develop slowly, also suggests that 
the factor determining the type of metas- 
tasis may be associated with its rate of growth. 
Furthermore, this question is rendered in- 
creasingly complex by the fact that, as stated, 
both types of metastases may develop from 
the same primary growth and even be situated 
adjacent to one another in the same bone. 

The variation in the influence of metastatic 
carcinoma cells on bone has a counterpart in 
the variation of the influence of certain pri- 
mary bone tumors on the normal bone from 
which they arise. All Ewing tumors, for 
example, have more or less identical histolog- 
ical structure as far as the individual cells are 
concerned, yet some of these tumors are 
highly osteolytic and suppress periosteal and 
endosteal new bone formation (roentgeno- 
logically indistinguishable from the highly 
osteolytic fibrosarcomas of bone) while others 
will, in expansive growth, elevate the perios- 
teum and permit extensive new periosteal 
bone formation within them. 

The ‘“‘hyperostoses” overlying meningiomas 
are composed of closely applied radiating 
trabecule of bone. As Dr. Phemister (1923) 
has shown, the roentgenographic patterns of 
such new bone is practically identical with 
those of the new bone in supracortical portions 





of osteoblastic metastases. He also pointed 
out that such new bone is not due to meta- 
plasia of the meningioma cells into osteo- 
blasts, but is periosteal in origin, due to the 
stimulation of the osteoblasts in this mem- 
brane by accumulation of neoplastic cells 
beneath it. 


SUMMARY AND CONCLUSIONS 


Gross, microscopic, and roentgenographic 
studies of metastatic carcinoma in bone in 
human specimens and in experimentally pro- 
duced ‘‘metastases”’ in rats show: 

1. The new bone in intramedullary osteo- 
blastic metastases is the result of a combina- 
tion of two factors, which in any given case 
may vary in relative importance, (a) direct 
stimulation of the endosteal osteoblasts, 
(b) infarction of cortex and marrow resulting 
in endosteal stimulation due to reduced circu- 
lation. Infarction may also produce aseptic 
necrosis of bone and this is followed by creep- 
ing replacement of the dead bone by living 
bone. 

2. New bone formation in the supracortical 
portions of osteoblastic metastases is the re- 
sult of periosteal activity, as this membrane is 
progressively elevated by the accumulation 
beneath it of carcinoma cells. 

There is no evidence obtained in the ma- 
terial studied to indicate that any appreciable 
amount of new bone formation in either intra- 
medullary or supracortical portions of osteo- 
blastic metastases is due to metaplasia into 
osteoblasts of fibroblasts and other meso- 
blastic elements within the marrow and in 
the soft parts immediately overlying the 
cortex. 
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3. In osteolytic metastases the carcinoma 
cells appear to possess the faculty of directly 
eroding bone, of stimulating widespread la- 
cunar absorption, and of suppressing the nor- 
mal osteoblastic activity of periosteum and 
“endosteum.” 

4. There is at present no explanation for 
the marked difference in reaction upon bone 
exhibited by carcinoma cells as evidenced in 
osteolytic and osteoblastic metastases. This 
question is rendered complex by the fact that 
both varieties of metastases may occur from 
the same primary growth, and may even be 
observed adjacent to one another in the same 
bone. 
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JUVENILE TUBERCULOSIS OF THE KIDNEY 


DIAGNOSIS AND TREATMENT! 


CHARLES PIERRE MATHE, M.D., F.A.C.S., SAN FRANCISCO, CALTFORNIA 


From the Urological Department of St. Mary's Hospital 


N tuberculosis of the kidney among chil- 
dren, a review of our own cases shows that 
10.3 per cent occurred in 58 patients 

nephrectomized in St. Mary’s Hospital for 
renal tuberculosis and study of the literature 
revealed that a greater number of cases have 
been encountered on the autopsy table than 
during life. Our purpose is to emphasize the 
importance of suspecting tuberculosis of the 
kidney in children presenting chronic cystitis. 
persistent pyuria, and relapsing pyelitis. We 
find that it occurs in infants, children, and 
adolescents more frequently than is believed. 
In fact, many cases of adult renal tuberculosis 
had earlier silent tuberculous lesions of the 
kidney in childhood which escaped attention. 
But with more widespread interest in urology 
in children and by a careful systematic routine 
urological study of suspected cases, made pos- 
sible by the use of the more recently perfected 
smaller caliber child cystoscopes, diagnosis 
will be made in more cases and the patients 
given the same chance for the surgical relief 
which has been so successfully carried out in 
adults. 


HISTORICAL NOTE 


Because of the former lack of child-sized 
urological instruments, because of the previous 
limited use of the roentgen-ray and meager 
knowledge of functional studies of the kidneys. 
few cases of juvenile renal tuberculosis were 
recognized during the last century. Occa- 
sionally a case of juvenile renal tuberculosis 
was encountered in operating for enlargement 
or tumefaction of the kidney associated with 
persistent cystitis. But in these instances the 
kidney was extirpated because of pyone- 
phrosis, and the diagnosis was made only after 
a pathological examination of the specimen. 
In 1880 Couper reported a case, a girl, aged 
II years, upon whom nephrectomy was suc- 
cessfully performed for tumefaction of the 
right kidney. In 1882 Baker’s nephrectomy 


for tuberculosis in a child, aged 7, was also 
successful. In W. Hawship Dickenson’s 
treatise on Renal and Urinary A ffections 
written in 1885, the high incidence of renal 
tuberculosis in children was noted (17 in 70 
patients dying from the disease—24.2 per 
cent. He regarded excision of the kidney as 
too dangerous and questioned permanent cure 
in the few cases prior to 1885. Only a year 
after the discovery of the tubercle bacillus by 
Koch in 1882, Bohm reported complete au- 
topsy findings in a child, aged 4 years, who 
died following incision and drainage of a 
perinephritic abscess associated with a huge 
right sided tuberculous kidney. In 1892 
Schmid reported a clinical cure in a child, 12 
vears of age, suffering from painful and fre- 
quent urination, dribbling, incontinence, and 
tumefaction in the right renal region upon 
whom nephrotomy, and later nephrectomy, 
was performed. In 1895 Hamill published an 
extensive article on primary tuberculosis of 
the kidney in infants and children. He col- 
lected 54 cases of renal tuberculosis in children 
under 14 years of age, most of which were dis- 
covered at autopsy. Many were of the bi- 
lateral medical type. However, 3 cases of the 
unilateral surgical variety were successfully 
relieved by nephrectomy! He quoted Dr. C. 
Bohm of Stettin who, writing in 1884, stated: 
“Tn the new literature I have not been able to 
find any case of nephro-phthisis in a child. The 
observations which have been published since 
1877 concernadultsexclusively.””. Hamill went 
so far as to state that the hygienic treatment 
then in vogue for tuberculosis including juve- 
nile renal tuberculosis was quite unsatisfactory 
and suggested early removal of the kidney at 
which time the disease is localized and before 
softening had taken place. Time proved the 
sagacity of this opinion. During the first two 
decades of the 20th century, surgeons were 
often obliged to resort to an exploratory lum- 
bar incision to establish the diagnosis of tuber- 


1 Read before the Sixth Floating Congress of the Pan-American Medical Association Rio de Janeiro, Brazil, July 15, 1935. 








Fig. 1. Pyelogram of Case 1, girl aged 8, showing bi- 
lateral hydronephrosis more marked on the right side. 
Urine collected from the right kidney contained pus and 
was toxic to the guinea pig. 
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culosis of the kidney. In 1908 Leedham- 
Green advised collection of urine from both 
kidneys by surgically exposing and needling 
both ureters in order to determine the site and 
extent of the disease. In 1913 Rocher and 
Ferron emphasized the ease with which ure- 
teral catheterization could be carried out in 
girls over 5 years of age. Recently a number 
of interesting articles and monographs have 
been published on this subject, and I refer the 
reader to the following: Mathieu, 1924; Falci, 
1925; Lowsley and Butterfield, 1925; Beer and 
Hyman, 1930; Weijtlandt, 1931; Kretschmer, 
1931; Takahashi and Ueda, 1932; Kearns and 
Turkeltaub, 1932; Campbell, 1933; and Addi- 
son, 1935. 
CASE REPORTS 
CaAsE 1. Miss A. de M., aged 8 years, hospital No. 


093793, entered St. Mary’s Hospital December 7, 
1934, because of attacks of abdominal pain and per- 
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sistent infection of the right kidney which had failed 
to be relieved by repeated renal lavage. Previous to 
entry she had been exposed to a relative suffering 
from pulmonary tuberculosis. Lungs showed evi- 
dence of healed juvenile tuberculosis. Von Pirquet 
skin test was positive for tuberculosis. Catheterized 
urine revealed albumin, leucocytes, and acid fast 
bacilli. The urine collected from the right kidney 
contained pus and was toxic to the guinea pig. The 
urine obtained from the left kidney was negative. 
There was no diminution in function in either kidney. 
Ureteropyelography revealed bilateral ureteral stric- 
ture, dilatation of both pelves, more marked on the 
right side, and fixation of right kidney. Diagnosis of 
early renal tuberculosis was made and the right kid- 
ney extirpated. The specimen presented extensive 
tuberculous pyelitis and ulcerative papillitis. The 
patient was sent to a tuberculosis sanitarium to com- 
plete a cure consisting of climatotherapy, rest, and 
heliotherapy. She has been seen at 3 months’ inter- 
vals at which time the stricture of the lower left 
ureter was dilated. The urine has remained free 
from pus and tubercle bacilli. 

CASE 2. Master C. R., aged 10 years, hospital 
No. 49437, entered St. Mary’s Hospital December 
27, 1927, because of frequency, recurrent hematuria, 
nycturia, and persistent pyuria of 6 months’ dura- 
tion. Examination of the urine revealed many 
leucocytes, bacilli, and cocci. The urine collected 
from the left kidney showed numerous pus cells, few 
bacteria; that collected from the right kidney was 
negative. No tubercle bacilli were encountered in 
either sample. A left ureteropyelogram showed ob- 
literation of the upper calyx, flattening and elonga- 
tion of the middle calyx, and dilatation of the lower 
calyx, ureteral stricture, and hydro-ureter. Right 
pyelogram was negative. Von Pirquet skin test was 
positive for human type of tuberculosis. Because 
of the pressure defect observed in the left renal pel- 
vis, nephrectomy was performed. Specimen re- 
vealed a large multilocular cavity of the upper pole 
of the kidney which was filled with an aqueous puru- 
lent secretion, containing numerous acid fast bacilli. 
The abscess had apparently formed in the upper 
calyces, became walled off by the formation of cic- 
atricial tissue, preventing tubercle bacilli from 
escaping into the pelvis, and caused the pressure de- 
fect noted in the pyelogram. Seven years after 
operation he was enjoying perfect health; in fact, he 
had developed into a football player. 

CasE 3. Master C. P., aged 13 years, entered St. 
Mary’s Hospital June 26, 1929, complaining of 
dysuria and persistent pyuria. For the past 6 
months he had had burning urination and per- 
sistent pyuria which had failed to improve under the 
usual form of medical treatment. Numerous acid 
fast bacilli were recovered from the bladder urine 
and from that collected from both kidneys. The 
urine that was obtained from the left kidney, how- 
ever, showed considerable pus and the function was 
reduced 6624 per cent on this side. Pyelography 
revealed numerous cavities communicating with the 
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Fig. 2. Sagittal section of extirpated right kidney showing ulcerated papillitis and 


extensive pyelitis. 


minor calyces of the left kidney pelvis and normal 
right kidney. The left kidney was extirpated and 
the specimen revealed advanced caseocavernous 
renal tuberculosis. About 6 months later he de- 
veloped many respiratory symptoms referable to the 
lungs and larynx from which he succumbed. In this 
case we were dealing with the unilateral surgical 
type of juvenile caseocavernous left sided renal tu- 
berculosis which was quite advanced and which had 
apparently extended to the opposite kidney at the 
time of operation. Had we seen the patient sooner, 
it is highly probable that nephrectomy would have 
saved the child. 

CASE 4. Miss R. N., aged 14 years, referred from 
Hermosillo, Mexico, entered St. Mary’s Hospital 
September 19, 1927, because of hematuria, fre- 
quency of urination, and backache. For the past 5 
months she had experienced frequency of urination, 
nycturia, and dull pain in the right lumbar region. 
A grand-uncle suffered from tuberculosis, but there 
had been no exposure. Catheterized urine contained 
a few pus cells and numerous tubercle bacilli. Pus 
and tubercle bacilli in great numbers were found in 
the right kidney urine; that from the left kidney was 
negative. There was no diminution of function in 
either kidney. A few tubercles and hemorrhagic 
areas were observed in the vesical mucosa surround- 
ing the right orifice. Pyelography revealed early 


hydronephrosis of the right kidney and a small ir- 
regular extension of the opaque medium below the 
inferior minor calyx suggesting abscess formation. 
Nephrectomy was performed and the specimen re- 
vealed a small tuberculous abscess of the lower pole 
which communicated with the pelvis from which 
numerous tubercle bacilli were obtained. She is now 
in good health, free from tuberculosis. 

CASE 5. Miss S. M., aged 16 years, hospital No. 
44270, entered St. Mary’s Hospital January 4, 1927, 
complaining of hematuria, dysuria, pain in the 
bladder, and passage of milky urine of 9 months’ 
duration. Examination of the urine revealed marked 
acidity, albumin, masses of pus and red blood cells, 
and acid fast bacilli. Cystoscopy revealed a typical 
tuberculous cystitis and a greyish red ulcer. Urine 
collected from the right kidney was negative whereas 
that collected from the left kidney revealed masses 
of leucocytes, few erythrocytes, and numerous acid 
fast bacilli. After intravenous injection, 19 per cent 
phenolsulphonphthalein was recovered from the left 
kidney in a half hour but only 3 per cent from the 
right kidney. The urines collected from the bladder 
and both kidneys were toxic to the guinea pig and 
the pig that was injected with urine from the left 
kidney developed massive tuberculosis. Pyelography 
revealed that the left kidney presented marked ir- 
regularity and dilatation of all the calyces and a 
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Fig. 3. Left ureteropyelogram of Case 2, boy aged 10, 
showing obliteration of upper calyx, flattening and elonga- 
tion of the middle calyx, and dilatation of the lower calyx 
and ureter. Extirpated kidney revealed a huge, walled off 
tuberculous abscess of the upper pole, causing the pressure 
defect in the upper portion of the renal pelvis. 


large round cavity of the upper pole communicating 
with the upper primary calyx and a normal right 
kidney. The kidney was extirpated and the speci- 
men was an enlarged kidney containing a huge, 
thick walled abscess of the upper pole containing 
pus and myriads of tubercle bacilli. The bladder 
symptoms persisted, and examination in May, 1928, 
revealed that the tuberculous ulcer in the bladder 
had not healed; therefore it was fulgurated. The 
patient improved in health, at least for a time. But 
we indirectly learned that she died from dissemi- 
nated tuberculosis some 5 years later. It is reason- 
able to assume that earlier nephrectomy would have 
saved her. 

CASE 6. Miss J. M., aged 18 years, hospital No. 
62772, entered St. Mary’s Hospital July 28, 1935, 
under the care of my associate, Dr. George Oviedo, 
complaining of right sided lumbar pain of few 
months’ duration, without any urinary symptoms. 
Examination revealed a tender, palpable right kid- 
ney. Examination of the urine revealed a faint trace 
of albumin, leucocytes, few erythrocytes and acid 


Fig. 4. Bilateral pyelogram of Case 3, boy aged 13, 
showing numerous cavities communicating with the minor 
calyces of the left kidney pelvis. Kidney was extirpated and 
specimen showed advanced caseocavernous tuberculosis. 
Death occurred 6 months later due to disseminated tuber- 
culosis. 


fast bacilli. Complete investigation of the kidneys 
revealed ulcerative pyelitis of the right kidney in 
which the function was diminished. Left kidney 
was normal. No acid fast organisms were recovered 
from the right kidney; however, the outline of the 
psoas muscle was obliterated on that side. Nephrec- 
tomy was performed and the extirpated kidney re- 
vealed a caseous granulating cavity associated with 
a calyx which communicated with the pelvis and in 
which numerous tubercle bacilli were found. The 
patient regained her health and the urine is now 
negative. 
INCIDENCE 

We have reviewed 4,698 cases of unilateral 
surgical renal tuberculosis and find that 565 
(12 per cent) occurred in infants, children, and 
adolescents, aged 1 to 20 years: 0.42 per cent 
(20 cases) occurred in infants aged 1 to 5 
years; 1.08 per cent (51 cases) occurred in 
children aged 5 to 10 years; and 10.5 per cent 








=. ( — = | 


De eee VIO 


of — 





MATHE: JUVENILE TUBERCULOSIS OF THE KIDNEY 28 


494 cases) occurred in adolescents aged 10 to 
20 years (see Tables I and II). 


JUVENILE SYMPTOMATOLOGY 


We wish to emphasize the importance of 
suspecting juvenile renal tuberculosis in chil- 
dren suffering from chronic cystitis, persistent 
pyuria, and relapsing pyelitis. In children 
presenting persistent cloudy, opalescent, acid 
urine, which, when subjected to examination, 
does not reveal the organisms usually en- 
countered in pyelonephritis and cystitis, one 
should proceed to search for tubercle bacilli. 
Slowly progressive cystitis sets in accompa- 
nied by frequency, urgency, ardor, persistent 
or recurrent hematuria, and nocturnal incon- 
tinence. Dull pain in the lumbar region and 
renal colic due to stricture or the lodging of 
caseous thrombi in the ureter also occur. The 
kidney may become enlarged and tumefaction 
can be palpated in the upper abdomen of these 
children. In addition there are the other gen- 
eral symptoms of tuberculosis: anorexia, fever, 
loss of weight, diminution in strength and 
vigor, and night sweats. In those children 
presenting chronic pyelonephritis, who re- 
spond neither to medical treatment nor to 
repeated renal lavage, one should suspect tu- 
berculosis as the underlying factor of renal 
infection. 


DIAGNOSIS OF THE JUVENILE CASE 


In the past most of the cases of juvenile renal 
tuberculosis were diagnosed only after a sup- 
posedly pyonephrotic kidney had been sub- 
jected to pathological study after nephrec- 
tomy. Children with chronic cystitis who give 
a history of exposure and who present evidence 
of tuberculosis in the lungs, lymph glands, 
bones, joints, or other organs, should be ex- 
amined to discover if infection has occurred in 
the kidneys. The lesions existing in the other 
organs may be active, quiescent, or healed. 
It is not uncommon to detect evidence of 
healed tuberculosis in the lungs. In Case 1 
roentgenographic evidence of healed juvenile 
pulmonary tuberculosis was noted and there 
was a past history of definite activity occur- 
ring shortly after exposure. A more careful 
search of the urine should be made for tubercle 
bacilli. Repeated examinations of the urine 





Fig. 5. Right pyelogram of Case 4, girl aged 16, showing 
irregular extension of opaque media below the minor calyx. 


should be made, as tubercle bacilli often ap- 
pear in showers between the times in which 
the urine is relatively free from these organ- 
isms. Tubercle bacilli may filter through the 
kidney and appear in the urine without pro- 
ducing any microscopical tuberculous changes 
in the kidney and without causing pus in the 
kidney secretion. Keyes believes that this is a 
“pathological heresy.” Yet tubercle bacil- 
luria commonly occurs in children suffering 
from pulmonary tuberculosis, and although it 
has been stated that the presence of tubercle 
bacilli in the urine is not pathognomonic of 
renal tuberculosis, however when leucocytes 
and red blood cells are found in addition to 
tubercle bacilli, one should investigate further, 
bearing in mind the possibility of caseocavern- 
ous tuberculosis, fibrotic renal tuberculosis, 
and tuberculous nephritis. Helmholz has shown 
by experimentation that the kidney seldom 
filters bacteria through without producing 
some pathological changes in the parenchyma 
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Fig. 6. Sagittal section of kidney removed at operation. Fig. 7. Left pyelogram of Case 5, girl aged 16, showing 
Note single tuberculous abscess of lower pole communicat- large abscess cavity communicating with upper major 
ing with pelvis. Patient well and free of symptoms 8 years calyx and extending to the convex border of the kidney, 
after operation. and smaller abscesses communicating with lower calyces. 


Fig. 8. Sagittal section of kidney removed at operation. Note thick walled, large 
tuberculous abscess of upper pole, smaller abscesses of lower pole, and marked distor- 
tion of the pelvis due to advanced tuberculosis. 
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TABLE I.—AGE OF OCCURRENCE OF TABLE II.—COMPARATIVE INCIDENCE OF 
JUVENILE RENAL TUBERCULOSIS UNILATERAL RENAL TUBERCULOSIS 
; | iy ie Ee Det OG 
— Cases Age | Total cok Remarks Author Year | Cases} Age | Total peed | Remarks 
Rilliet and 9 I-2 18.3 Dickenson 1885 | | ame | de 14.9 | 
Barthez 15 3-5 30.6 6-12 | 14 | 14.0 
1891 19 6 38.7 04 11-20 13 13.8 | Autopsy 
6 II-I5 49 12.2 | Clinical a ee | OO 
—— — Rosenstein | 1894 | I-10} 1 3.1 
Kuster 5 1-5 10 32 11-20 4 12.5 
1896-1902 5 5-10 10 —<——_ |_—_——__|—_—_- — —|—_______—_- 
40 10-20 50 80 Personal cases Kuster 1896- resi s 1.40 
a 1902 | s-1o] 5 1.49 
Guillon 3 0-20 3 100 Collected from | 335 | 10-20 40 | 11.9 | 
191I Albarran’s EE GE Gee Wen —-= ———— 
clinic Guillon IQII 60 | 0-20 . ts | Albarran’s 
ee Ee | } service 
Vignard and 4 O-2-1:2 10.5 | 1908-10 
Thévanot 8 3-5-1:2 2r ae yee a ene ee ee - 
1912 9 6-10-1:2 23.6 | Collected Wildbolz | 1013 | I-10 } ofo | 
17 11-16 38 44.5 | Not personal | 245 | 11-20] 17 | 6.9 | 
Wildbolz 4 I-10 11.1 | Data obtained Wildbolz | 1913 | 1-20 4 | 1.28 | Questionnaire 
1913 32 11-20 36 88.9 from Swiss | | 316 | 11-20 32 | 10.1 | to Swiss 
physicians } | | physicians 
Wildbolz ° I-10 ° Braasca 1920 o10} 2 | 04 | Mayoclinic 
1913 17 11-20 17 100 §32 | 11-20 | 37 6.9 | 1894-1918 
Kuemmell I I-10 °.7 Kuemmell 1922 io} x | 2 | 
1922 12 10-20 13 9.2 | Clinical cases 100 | 10-20 | 12 12 | Clinical 
Eliasberg I 1-5 2 Persson 1925 I-10 5 1.7 | Seraphimer 
1922 3 6-10 6 295 | 11-20 40 | 15.5 clinic, 
ig I 10-20 5 2 | | Stockholm 
yr . . a — Te | WERE 
y Falci 2 1-6 4 Ekehorn 1926 | | I-5 t | 0.06 | Collected from 
> 1925 8 7-12 16 | | §-10 II 0.6 Swedish 
40 13-18 50 80 Personal cases | 11-15 52 3.2 | hospitals 
————- — 1577 | 10-20 | 160 | 10.1 1900 to 1925 
Persson 5 I-10 9.8 —_———__ | —_|_—_—__|- |—--— | ——- 
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—_—— 170 | 6-10 » | s.08 Takahashi 
Thomas and | | | and Ueda 
irdsall 8 0-20 8 | 100 | (1932) 
1928 | | Clinical 
Kretschmer I o-10 4.1 Jeok 1929 56 | 10-20 | 12 | 21.4 | 1920 1929 
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—EaeneeneE creel | Hospital 
Bekkerman 2 1-5 11.1 | 4 personal cases. —_—————_— j]]—[— [|_| —| q_ 
1931 4 6-10 22.2 14 from the Kitagawa | 
10 II-I5 55-5 Russian Okabe 1930 I-5 © | 0 } 
2 16-20 18 11.2 literature 170] o-10} 2 | 4.18 | 
Weijtlandt ° I-5 ° Satanu | | 
1931 5 6-10 55 Takigawa 1930 | 9 ° ° 
4 11-16 9 45.5 | Personal cases 83 | 6-10} o ° 
Campbell I I-5 16 Kretschmer | 1930 | | 5-10 1 | 0.45 
1933 3 6-10 5° } | 22% | 10-19 | 23 10.4 
2 II-19 6 33-3 | Personal cases _—— os — —-——-- — 
—_———— — Gutierrez | 1931 | 65 | 11-20 9 13.8 | 
Mathé 2 I-10 Ce ee | —_-—_-— 
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tubercle bacilluria invariably presented tu- 
berculous lesions in the kidney—microscopical positive because, as Stevens has pointed out, 
or otherwise. The detection of tubercle certain strains of tuberculosis that infect 
bacilli in the urine by the employment of the man, are not pathognomonic to the guinea 
acid fast stain is quite reliable. In doubtful pig. Reaction to the von Pirquet and the 
cases inoculation of the guinea pig should be Mantoux skin tests are usually found to be 
carried out. However, this test is not always _ positive. 
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We wish strongly to emphasize the im- 
portance of making a complete urological in- 
vestigation in infants and children presenting 
pyuria which persists longer than 4 weeks 
despite intensive therapy consisting of alkilin- 
ization and acidification of the urine and the 
internal administration of urinary antiseptics. 
By reason of the perfected small caliber child 
cystoscopes now at our command, a complete 
urological examination can be made on prac- 
tically every child coming to us for investiga- 
tion. We recently cystoscoped a girl, aged 4 
months. Bugbee has reported successful in- 
troduction of the cystoscope and catheteriza- 
tion of the ureters in a gir!, aged 15 days, and 
a boy, aged 3 months. The cystoscopic ap- 
pearance of the bladder is very much like that 
observed in adults suffering from tuberculous 
cystitis presenting the characteristic miliary 
tubercules, the grayish white, irregular ulcer, 
and the golf hole type of ureteral orifice from 
which the ureteral spurt might appear bloody 
or cloudy. The function of the affected kidney 
as determined by the phenolsulphonphthalein, 
indigocarmine, and urea tests is usually di- 
minished quite early. Renal function de- 
creases in direct proportion to the extent of 


the invasion of the kidney. The roentgeno- 
gram sometimes reveals irregularities of the 
contour of the kidney due to congestion, 


abscess formation, enlargement, areas of 
calcification, etc. The pyelogram often shows 
the shaggy distorted pelvis with its char- 
acteristic moth-eaten appearance, and feath- 
ery appearance of the minor calyces due to 
destructive changes in the papilla. The 
calyces sometimes appear irregularly dilated 
and might appear rectangular in shape, with 
uneven borders. Cavities due to abscess 
formation and caseation are easily detected, 
and these vary in size and shape. Large 
abscesses, due to caseation and liquefaction, 
which do not communicate with the pelvis, 
may cause pressure defects of the pelvis. But 
in cases in which tuberculosis of the kidney is 
suspected and in which there is some difficulty 
in introducing the cystoscope, intravenous 
urography is resorted to and in children, it 
often gives us valuable information. Unfor- 
tunately, when the kidney has been greatly 
weakened by disease, none of the intravenous 
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opaque iodine solution is eliminated by this 
organ, and no shadow is obtained. Intra- 
venous should never supplement retrograde 
pyelography and should not be depended upon 
in the diagnosis of borderline or early cases of 
unilaterar disease. In some cases hydro- 
ureter and hydronephrosis, secondary to a 
tuberculous stricture of the lower ureter, is en- 
countered. 

In some juvenile cases the diagnosis of renal 
phthisis is quite difficult, but complete uro- 
logical examination will invariably permit 
one to make a proper diagnosis in a given 
case in which there is the history of former 
exposure to tuberculosis, of persistent cystitis 
presenting evidence of active or healed tuber- 
culous disease in other organs, of reduced 
renal function, with recovery of tubercle bacilli 
and pus from the suspected kidney, and of 
evidence of destruction by characteristic pyel- 
ographic changes. 


TREATMENT IN INFANTS AND CHILDREN 


The treatment of unilateral tuberculosis of 
the kidney in infants and children is the same 
as for adults, namely: early nephrectomy. The 
contention of Rafin that renal tuberculosis is 
usually unilateral at its onset, the teachings of 
Albarran and Israel that early nephrectomy 
would arrest and cure the greater percentage 
of cases suffering from unilateral renal tuber- 
culosis and the observations of Wildbolz of 
the incontestable superiority of nephrectomy 
over expectant or hygienic treatment, have 
proved to be one of the greatest accomplish- 
ments in modern urology and serve children 
as well as adults. Many surgeons have cor- 
roborated the truth of these conceptions and 
in mentioning a few who have recorded their 
end-results, including children as well as 
adults, I refer you to Judd and Scholl who 
report 58 per cent cures in 611 cases followed 
for 4 years after nephrectomy, Nitch 60 per 
cent 5 year cures, and Lazarus 53 per cent 
cures. Caulk and Braasch state that one 
might expect 60 to 70 per cent permanent 
cures in all cases in which early nephrectomy 
is performed. In contradistinction to 56 per 
cent cures following nephrectomy in adults 
for renal tuberculosis obtained in Marion’s 
clinic, Falci reported that only 24 per cent 











cures followed nephrectomy in infants and 
children. Although we are not able to compile 
statistics relating the permanent cure in a 
large series of cases presenting juvenile tu- 
berculosis, it is reasonable to assume that the 
percentage of cures is considerably higher than 
24 per cent. Of the 6 patients operated upon by 
us 66.6 per cent are in excellent health and re- 
main free from symptoms 8 years, 2 years, 
and 10 months after operation—results that 
compare very favorably with our nephrec- 
tomized adults. It is reasonable to assume 
that, on account of the great incidence of bi- 
lateral tuberculosis in children, a number of 
bilateral cases were nephrectomized and this 
fact would reduce the percentage of cases in 
which arrest of the disease was obtained. In 
Cases 3 and 5 of this series, the patients were 
apparently nephrectomized after generalized 
dissemination had taken place. Nevertheless 
there is, after nephrectomy, a greater tend- 
ency to generalization of tuberculosis in in- 
fants and children than in adults. This in- 
creases in direct proportion to the youth of the 
patient. In addition to early removal of the 
diseased kidney, the after-care should consist 
of adequate climatotherapy, heliotherapy, and 
the hygienic dietary measures usually carried 
out in the many sanitoria which are so well 
equipped for the treatment of tuberculosis. 
Hebrant concludes that sunlight is the prin- 
cipal activating factor in recovery, whether 
it be obtained in the mountains, on the sea- 
shore, or in the plains. Radiotherapy also has 
some value. Schall reported apparent arrest 
of the disease in a child 3 years of age, after 
a year’s treatment by the x-ray, and yet he 
agrees with practically all other urologists and 
surgeons dealing with juvenile renal tubercu- 
losis that radiation therapy should never re- 
place surgery, but might be of profitable value 
in bilateral cases and in unilateral cases, in 
which operation is refused. 


SUMMARY 


1. Sixcasesof unilateral juvenile renal tuber- 
culosis occurring in children and adolescents 
aged 8, 10, 13, 16, 16, and 18, are reported. 
This group comprises 10.3 per cent of 58 pa- 
tients on whom nephrectomy was performed 
in the Urological Service of St. Mary’s Hos- 
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pital for tuberculosis. Four are living and 
well 8 years, 6 years, 11 months, and 3 months 
after operation. Two died 6 months and 5 
years later because of generalized dissemina- 
tion of the disease. 

2. In reviewing 4,698 cases of unilateral 
renal tuberculosis, we found that this disease 
occurred in 565 children (12 per cent) aged 
1 to 20 years; that 0.42 per cent (20 cases) 
occurred in infants aged 1 to 5 years, 1.08 
percent (51 cases) occurred in children aged 5 to 
10 years and 10.5 per cent (494 cases) occurred 
in adolescents aged 10 to 20 years. The 
autopsy statistics show that the incidence is 
much higher (25 to 30 per cent). 

3. In spite of the invention of perfected 
smaller caliber child cystoscopes and the more 
general use of kidney function tests and of the 
x-ray, many pediatricians and physicians 
still fail to take advantage of these improved 
and more accurate methods of investigation 
in children suffering from chronic infection of 
the urinary tract. 

4. We wish to emphasize the importance of 
bearing juvenile renal tuberculosis in mind 
when making a urological examination of 
children presenting chronic cystitis, per- 
sistent pyuria, and relapsing pyelitis. 

5. Although clinical quiescence and auto- 
nephrectomy have been overenthusiastically 
hailed as spontaneous healing of renal tuber- 
culosis, nephrectomy is the treatment of choice 
in the unilateral type in children as well as in 
adults and, if this operation is performed suffi- 
ciently early, it is followed by a great per- 
centage of cures. 
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GLUCOSE TOLERANCE AS A DIAGNOSTIC AID IN JAUNDICE! 


HARRY G. JACOBI, M.D., NEw Yorx, NEw York 
Associate Attending Physician, Lenox Hill Hospital 


between cases of toxic and obstructive 

jaundice is a problem of prime clinical 
importance. To make this differentiation, 
however, is not always an easy matter. 

The same time honored discussion is always 
precipitated when a case of jaundice first comes 
under observation, namely: “Is this juandice 
the result of a mechanical obstruction which 
can be relieved by operation, or is it the result 
of some toxic damage to the liver?” A correct 
answer to this question would undoubtedly 
spare many a case of toxic or infectious jaun- 
dice the additional strain of an exploratory 
operation, while another case of obstructive 
jaundice due to calculi would be saved by 
timely operative interference. The importance 
of the time element in arriving at a definite 
diagnosis requires no lengthy elaboration, 
particularly so, as in man complete obstruc- 
tion of the bile passages proves fatal in from 
4 to 6 months, at the utmost. Occasionally 
instances of longer survival have been re- 
ported (9). 

In studying an organ with so complex a 
physiology as that encountered in the liver, 
one soon becomes impressed by the fact that 
no single test has as yet been devised which 
can give a complete functional picture. The 
capacity of this organ to continue on despite 
extensive damage is tremendous. For quite 
some time, however, we have been impressed 
by the clinical observation that there exists 
some very marked variations in sugar utiliza- 
tion, in different forms of jaundice. It was 
with the hope that this variation in sugar 
utilization may serve as a diagnostic aid in 
separating these different types of jaundice, 
that these studies were undertaken. 

In employing our observations, as a so 
called diagnostic aid, we have found it essen- 
tial to make some definite clinical groupings 
of the jaundice cases. The following groupings 
have been used in our studies: (1) The toxic 
group, which includes all those cases of jaun- 
dice produced by toxic substances such as 
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1From The Medical Service of Dr. A. L. Garbat, Lenox Hill Hospital. 


arsphenamine, cinchophen etc.—the infectious 
(catarrhal) jaundice and acute yellow atrophy. 
(2) The obstructive group which has been 
arranged under two subgroups: the obstruct- 
tive A group which includes those cases of 
jaundice arising as a result of cholelithiasis, 
with stone in the common duct or ampulla of 
Vater, and blocking of the common duct and 
bile-passages as result of stricture or suppura- 
tion; and the obstructive B group which in- 
cludes those cases arising as a result of carci- 
noma of the head of the pancreas or common 
duct. (3) The intrinsic hepatic group, in 
which the jaundice is the result of such patho- 
logical changes as cirrhosis, primary or second- 
ary carcinomatosis, or abscess of the liver. 


PROCEDURE 


The procedure employed in our studies is 
as follows: The fasting blood sugar and icterus 
index determinations are made on all jaun- 
diced patients, shortly after admission to the 
hospital. Second, a sugar tolerance test, using 
100 grams of glucose is performed. While half- 
hourly determinations of the blood sugar may 
be made, we find that the 45 minute and 2 
hour observations furnish the necessary in- 
formation. 

OBSERVATIONS 

In the non-obstructive or toxic jaundice 
cases, the sugar tolerance curves obtained are 
of two distinct types: The flat curve is similar 
to that shown in Graph 1, where the rise in the 
blood sugar is very slight throughout the 
period following the intake of the glucose. The 
second type reveals a low fasting blood sugar 
followed by an early high rise and a subse- 
quent fall to the normal or fasting level at the 
end of the 2 hour period. An example of this 
type of curve is shown in Graph 2. The first 
type of curve is generally seen in those cases 
of toxic jaundice where the icterus index is 
high, while the second type which is the usual 
normal sugar curve, is seen in cases where the 
icterus index is below 40 and where not much 
toxicity is present. The fasting blood sugar 
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Graph 1. Case 41947. Sugar tolerance curve. 


level is rarely elevated and seems to bear a 
direct relationship to the severity and dura- 
tion of the toxic process. As this process in- 
creases in severity, the fasting blood sugar 
values become lower and some of our lowest 
figures are obtained in the fatal cases that go 
on to acute yellow atrophy. The lowest fast- 
ing blood sugar for the group is 66 milligrams 
per 100 cubic centimeters of blood and the 
highest, 98 milligrams per 100 cubic centi- 
meters of blood, with an average of 78 milli- 
grams per 100 cubic centimeters of blood. The 
highest icterus index is 250 and the lowest 
13.5. In 8 of the cases in this group, gall- 
bladder visualization was attempted and was 
successful in 7 of them. The highest icterus 
index at which successful gall-bladder visuali- 
zation has been obtained in these 7 cases is 
66. The icterus index in the unsuccessful case 
is 100. Three of the patients in this group 
were operated upon because an obstructive 
lesion was thought to be the cause of the 
jaundice. In 1 of these even at the time of 
the operation, the surgeon diagnosed the 
jaundice as due to carcinoma of the head of 
the pancreas. The autopsy, however, dis- 
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Graph 3. Case 4294. Sugar tolerance curve. 
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Graph 2. Case 43114. Sugar tolerance curve. 


proved this and showed the jaundice to be 
due to acute yellow atrophy of the liver. 


CASES OF OBSTRUCTIVE JAUNDICE 


Group A. Cases of jaundice due to blocking 
of the common duct by a stone, stricture, or 
suppuration, are included here. The sugar 
tolerance curve in these cases is characterized 
by being of a gradually ascending type similar 
to that shown in Graph 3. The blood sugar 
rises after the ingestion of the glucose and con- 
tinues so beyond the 2 hour period. There is 
no return of the blood sugar to the fasting 
level as observed in the toxic group. This 
ascending type of curve begins at the fasting 
period with either a normal or an elevated 
blood sugar and steadily rises so that the 2 
hour figure is always considerably higher than 
that of the zero figure. Ferguson produced 
just such changes experimentally in dogs, by 
ligation and section of the common duct. He 
noted that after the administration of glucose 
to these animals, the peak of the sugar toler- 
ance curve became progressively higher and 
also had a tendency to be later in appearance, 
as the jaundice increased. The highest fasting 
blood sugar in this group is 166 milligrams per 
100 cubic centimeters of blood and the lowest, 
80 milligrams per 100 cubic centimeters of 
blood, with an average of 148 milligrams per 
100 cubic centimeters of blood. The highest 
icterus index is 100 and the lowest 10. In 
attempting to determine whether any rela- 
tionship exists between the amount of icterus 
and the fasting blood sugar or the height of 
the sugar tolerance curve, it is of interest to 
note that patients with a moderately increased 
icterus index may have a high fasting blood 
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Graph 4. Case 31186. Sugar tolerance curve. 


sugar, while others with a high icterus index 
may have only a slightly increased fasting 
blood sugar. Likewise, no definite relationship 
is found with respect to height of the sugar 
tolerance curve and degree of icterus. 

That this disturbance in the tolerance is 
present only during the period of jaundice has 
been repeatedly demonstrated. Thus in Case 
4562, the sugar tolerance before operation 
shows: fasting, 87 milligrams; 45 minutes, 
174 milligrams; 2 hours, 200 milligrams, 
while the sugar tolerance curve after the 
operation, removing the common duct ob- 
struction, shows: fasting, 84 milligrams; 45 
minutes, 135 milligrams; 2 hours, 60 milli- 
grams. Recently Lande and Pollack report 3 
cases which showed a disturbance in the car- 
bohydrate metabolism similar to that of our 
obstructive jaundice cases, with complete 
restoration of the carbohydrate function to 
normal, following surgical intervention and 
establishment of adequate biliary drainage. 
When viewed in the light of our findings such 
cases become more readily understood and 
lose a good deal of the air of the unusual. 

Eight patients in this group were operated 
upon. The calculus obstruction was removed 
and all made uneventual recoveries with dis- 
appearance of the jaundice and restoration of 
carbohydrate metabolism to normal. 

Group B. Cases of obstructive jaundice 
arising as a result of carcinoma of the head of 
the pancreas or common duct are included in 
this group. The sugar tolerance curve in 
these cases also shows a marked ascending 
rise in the blood sugar curve which continues 
its climb for several hours. In Case 31186 
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Graph 5. Case 17705. Sugar tolerance curve. 


Graph 4, it persists even at the end of the 
fifth hour. This ascending type of curve 
practically always begins with an elevated 
fasting blood sugar level. In the case of carci- 
noma of-the bile ducts, the height of the curve 
and the level of the fasting blood sugar are 
much lower than in those due to carcinoma of 
the head of the pancreas. In connection with 
our observations, the findings of Meulen- 
gracht are of interest. He reports that in 8 
cases of jaundice due to carcinoma of the 
pancreas or bile ducts, quite irregular sugar 
tolerance curves were observed, frequently 
showing a slow rise and without a fall at the 
end of the 3% hour period. 

The highest fasting blood sugar for this 
group is 156 milligrams per 100 cubic centi- 
meters of blood and the lowest 90 milligrams 
per roo cubic centimeters of blood. Of the 7 
cases, 5 of them came to operation with con- 
firmation of the diagnosis, while the 2 remain- 
ing were confirmed by autopsy findings. The 
highest degree of icterus, obtained on admis- 
sion, is 200 and the lowest 27.5. 


THE INTRINSIC HEPATIC GROUP 


This group includes all cases of jaundice 
resulting from such pathological changes in 
the liver as, cirrhosis, primary and secondary 
carcinomatosis, and abscess formation. 

The sugar tolerance curve in these cases is 
similar to that obtained in the obstructive 
jaundice cases (Graph 5). The fasting blood 
sugar, however, is not greatly elevated in most 
of the cases, and all values of the curve have 
a tendency to be on a lower level. As a rule 
the clinical picture aids materially in recog- 
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nizing these cases. In all of them, the diag- 
nosis was confirmed either at operation or by 
autopsy studies. There are 7 cases included 
in this group: 1 of abscess of the liver; 1 
of primary carcinoma of the liver; 1 of 
metastatic carcinoma; 4 of cirrhosis. The 
highest icterus index is 125 and the lowest 12. 
The lowest fasting blood sugar is 60 milli- 
grams per 100 cubic centimeters of blood and 
the highest 95 milligrams per 100 cubic centi- 
meters of blood, with an average of 80 milli- 
grams per 100 cubic centimeters of blood. 


ETIOLOGY AND DIAGNOSIS 


As the function of the liver cell becomes 
impaired, the bilirubin from the hepatic 
capillaries cannot be fully absorbed and as a 
consequence it remains in the blood stream, 
entering into physical combination with the 
proteins of the plasma. As a result of such 
continued damage the clinical picture of 
jaundice soon develops. We have come to 
recognize, however, that this end-result may 
be produced by a variety of lesions. We have 
grouped these lesions under three main head- 
ings (1) toxic, (2) obstructive, (3) disturbed 
structural changes in the liver itself. 

Toxic jaundice. In toxic jaundice, some 
poisonous agent impairs the excretory power 
of the liver cell for removing bile from the 
blood, and often at the same time may cause 
an excessive destruction of the red blood 
corpuscles, with a subsequent increased pro- 
duction of bile pigments. The changes which 
take place in this type of jaundice have been 
demonstrated experimentally at great length 
and there is no need for their repetition here. 
Thus, Whipple and Sperry followed experi- 
mentally the lesions in various organs caused 
by chloroform administration and gave an 
excellent histological picture of the liver in- 
jury and repair. Graham showed that carbo- 
hydrate feeding lessened the susceptibility of 
animals to necrosis of the liver caused by 
chloroform and phosphorus. Davis and 
Whipple confirmed this for cases of chloro- 
form poisoning, while Davis demonstrated 
the same fact in lesions produced by carbon 
tetrachloride. 

The presence of glycogen and glucose in 
the liver cells, therefore, seems to increase 
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their power of resistance to all toxic agents. 
Toxic processes, accordingly, place an in- 
creased demand upon the carbohydrate supply 
of the body. A point is reached where there is 
not sufficient carbohydrate available for stor- 
age as glycogen in the liver. The administra- 
tion of glucose becomes a therapeutic neces- 
sity. Confirmatory evidence of this is found 
in the fact that, in spite of the tremendous 
doses of glucose that are used in toxic jaun- 
dice, there is very little rise in the blood sugar 
noted. Also the fact that some of our lowest 
fasting blood sugar values are obtained in the 
fatal cases. It is the utilization of this clinical 
observation that furnishes us with an im- 
portant diagnostic aid. When this is trans- 
lated into terms of sugar tolerance it means 
that those cases of jaundice in which the 
blood sugar returns to normal 2 hours after 
ingestion of 100 grams of glucose, are defi- 
nitely of toxic origin and no benefit could 
be expected from surgical intervention. 
Obstructive jaundice. In obstructive lesions, 
the changes in the individual cells are prac- 
tically the same throughout the organ. There 
is a constant damming back of the bile and 
also a decrease in the glycogen content of the 
organ (8). Forsgren’s observations regarding 
the formation and distribution of bile and 
glycogen in the liver lobule, may help to ex- 
plain this pathological result. He believes 
that there exists in the liver cell an antagonism 
between bile formation and glycogen forma- 
tion. These two processes are unable to 
attain a maximum simultaneously. It thus 
appears that the damaged liver cells in these 
obstructive lesions are no longer able to 
utilize available sugar in the blood and store 
it as glycogen, even when the carbohydrates 
in the body are produced at a normal rate. 
As a result, the level of the blood sugar is 
raised and after the administration of glucose 
there is a very marked increase in the rise and 
duration of the blood sugar curve (3). Clini- 
cally, we have observed this repeatedly, and 
consider this observation quite characteristic 
of obstructive lesions. Whether such obstruc- 
tion is due to calculus formation, or to pressure 
from carcinoma of head of pancreas cannot be 
distinguished from the sugar tolerance test 
alone. Other data both clinical and labora- 
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tory must be utilized for this purpose, such 
is history of colic, etc. As a rule the blood 
sugar values in the carcinoma cases are much 
higher than those of the calculus cases. With 
our gradual progress, however, in the field of 
surgery, it is not too much to hope for a 
method of procedure which will attempt to 
resect the carcinomatous area, especially 
when diagnosis can be made fairly early. At 
the present time, the performing of a chole- 
cystogastrostomy at an early period in the 
course of the developing jaundice is certainly 
a sufficiently justifiable and beneficial proce- 
dure to make surgical intervention in these 
carcinoma cases, distinctly indicated. So 
that from a surgical point of view the obtain- 
ing of an obstructive sugar tolerance curve is 
of paramount importance and of considerable 
diagnostic aid, even though it does not spe- 
cifically differentiate calculus obstruction 
from carcinoma obstruction. As a matter of 
fact, most of the serious diagnostic errors 
usually made, are in the toxic cases that are 
operated upon and it is in these cases that the 
sugar tolerance test is definitely helpful as a 
diagnostic aid. 

Disturbed structural changes of liver with 
jaundice. In this group are included cases of 
cirrhosis, abscess of the liver, and carcino- 
matous infiltration of the organ. In all these 
cases the curve is of the obstructive type. In 
the cirrhosis and liver abscess cases additional 
aid is usually furnished by the history, labor- 
atory data, and clinical course. More detailed 
discussion of this group will be furnished in a 
later report. 

SUMMARY 

The value of the observations here recorded 
may be crystalized into the following essen- 
tials. Any case of jaundice which after the 
administration of 100 grams of glucose orally, 
reveals a blood sugar curve similar to that 
recorded in Graphs 1 or 2, the principle feature 
of which is the return of the blood sugar to a 
normal fasting level at the end of the 2 hour 
period, denotes a jaundice of toxic origin. In 
such cases operative interference will be of no 
value and may add considerably to the al- 
ready existing liver damage. Any case of 
jaundice which, after the administration of 
100 grams of glucose orally, reveals a sugar 
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curve similar to that recorded in Graphs 3, 4, 
or 5, the principal feature of which is the 
failure of the blood sugar level at the end of 
the 2 hour period to return to the normal level, 
indicates that the case is either due to some 
obstructive lesion of the common duct, as 
stricture, calculus, suppuration, or carcinoma, 
or to some such liver involvement as cirrhosis, 
abscess, or carcinoma. As a rule other factors, 
both clinical and laboratory, help materially 
in further clarifying the situation. It is in 
this type case of jaundice that early operative 
interference is definitely indicated with the 
most satisfactory results obtained, of course, 
in those cases due to calculus obstruction. 

Obstructive jaundice produced by carcinoma 

of the head of the pancreas or the common 

duct certainly calls for the performance of a 

cholecystogastrostomy as an indicated palli- 

ative procedure. Cases of liver abscess with 
jaundice also give this obstructive curve. In 
the jaundice due to cirrhosis and carcinoma 
of the liver, the outlook is so hopeless, espe- 
cially in the latter, that not much in the way 
of damage can be added to an already hope- 
less situation, not even that of performing a 
laparotomy. 
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THE ACUTE 


URING the last few years a great 
many excellent discussions have ap- 
peared relative to the advisability of 

early removal of the acute gall bladder. In 
every instance where an appreciable number 
of cases have been analyzed the verdict has 
favored prompt operation rather than a de- 
layed or waiting procedure. A few writers 
(6,8) have indicated their preference for 
waiting until the acutely inflamed viscus 
“cooled”? so that it could be more safely re- 
moved. Opposed to this view are those who 
believe an acute gall bladder should receive 
the same prompt attention as the appendix. 
It has further been pointed out that ‘‘at least 
20 per cent of the cases of acute cholecystitis 
will have the complications of gangrene, per- 
foration, and extracholecystic abscesses or 
peritonitis if a policy of inactivity toward the 
disease is adopted”’ (10). 

Because of these conflicting views the pres- 
ent study was initiated in an attempt to for- 
mulate in the writer’s mind a clearer concep- 
tion of the acute gall bladder. What might 
be the expected result in the unoperated upon 
patient and what in the operated upon? 
Might the above mentioned complications 
really be expected in 20 per cent of all acute 
cases? Do the different types of acute gall- 
bladder lesions give the same prognosis oper- 
ated upon or not operated upon? If not, how 
might these different types be identified clini- 
cally while operation is being considered? 
Last, and of most interest to us, has been the 
question of how long a time operation may be 
deferred without danger of rupture of the gall 
bladder. 

In order to answer these inquiries, a review 
was made of all cases admitted to two In- 
dianapolis hospitals in which the diagnosis 
was made of gall-bladder or biliary duct dis- 
ease. There were some 1400 such admissions 
to the Robert W. Long and Indianapolis City 
hospitals between the years 1925 and 1935. 
Many of these were not proved as biliary tract 
disease and never came to operation. Most 
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of the other patients who were operated upon 
demonstrated the usual chronic forms of chole 
cystitis. There were in the above group 6c 
cases in which an actual suppurative process 
of the gall bladder was demonstrated at opera- 
tion and at pathological examination. An 
additional 29 cases were found in which the 
viscus was gangrenous. 

Previous surveys have been drawn from 
cases diagnosed by pathological section or by 
choosing those patients which clinically pre- 
sented acute features. It seems desirable, in a 
study of this kind, to attempt to correlate 
both the clinical and the pathological findings. 
Therefore, in this present series, we have in- 
cluded, in addition to the cases mentioned 
all those patients who on admission presented 
a typical picture of acute cholecystitis but 
whose subsequent course and _ pathological 
study of the gall bladder demonstrated that 
they did not actually have a suppurative 
process. There were 40 such cases. 

The present series then is constituted of 129 
cases in which the signs and symptoms of 
acute gall bladder were present. In the ma- 
jority of these cases an actual suppurative or 
gangrenous process was demonstrated at op- 
eration and after microscopic study. In the 
remainder were found varying degrees of fibro- 
sis, edema, hemorrhage and inflammatory cell 
infiltration of the bladder wall. 

It might be well to state just what findings 
were required for making a clinical diagnosis 
of acute cholecystitis. On first thought this 
seems quite obvious. However, a goodly 
number of patients with very acute suppura- 
tive and even gangrenous lesions may present 
few or even none of the classical signs or symp- 
toms. It is apparent then that a great many 
cases will be misdiagnosed and hence mis- 
treated if we include under the clinical diagno- 
sis of acute cholecystitis only those cases in 
which are presented all the cardinal signs of 
this disease. The complete picture of sudden 
onset of pain and tenderness in the right upper 
quadrant, chill, nausea and vomiting, invol- 
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untary right rectus rigidity, moderate temper- 
ature with considerably elevated white count 
and differential, was present in only a few of 
our cases. 

The clinical diagnosis of acute cholecystitis, 
therefore, must rest upon an evaluation of the 
cardinal signs and symptoms that are present. 
Those which were ascertained and tabulated 
in this study were (1) past and present gall- 
bladder history, (2) duration of present acute 
attack, (3) right upper abdominal pain, (4) 
tenderness, (5) mass, (6) referred pain, (7) 
chills, (8) nausea or vomiting, (9) jaundice, 

10) involuntary muscle rigidity, (11) pulse, 
(12) temperature, (13) white count and differ- 
ential. No definite statement can be made as 
to just how many of these features must have 
been present to indicate an acute cholecystitis 
before this diagnosis was made. It is obvious 
that there can be no such standardization. If, 
in the writer’s opinion, the case at hand pre- 
sented sufficient evidence based on these cri- 
teria to diagnose acute cholecystitis, the case 
was included in this series. 

In reviewing all the varied pathological le- 
sions found in these cases, it became apparent 
that they should nv? all be classified under the 
single heading of acute gall bladder. It has 
been forcefully emphasized by Denton (3) 
and others (5, 2) that the principal lesion in 
most acute gall bladders is a vascular one. 
This is brought about by an occlusion or par- 
tial occlusion of the venous return from this 
viscus. Infection plays a secondary rdle or, in 
many cases, may be completely absent. This 
feature contrasts sharply with the usual lesion 
of the acute appendix in which the reverse is 
true. It therefore seems futile to compare 
these two organs as has been done by a few of 
those who advocate immediate operation on 
every acute gall bladder. 


CLASSIFICATION 


Numerous classifications have been sug- 
gested for the pathological states observed. 
The most complete and accurate, from a mor- 
phological and physiological standpoint, is 
that suggested by Denton. It has the disad- 
vantage, however, of being cumbersome and 
therefore has not been used from a clinical 
standpoint. The classification of Andrews has 
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similar objections but to a lesser extent. The 
classification which we have selected also has 
numerous faults. Chief of these is that many 
varied pathological lesions have been con- 
densed into three main groups. Its advantage 
is its simplicity, from a clinical standpoint, 
and the grouping together of such cases as will 
have, in general, the same ultimate outcome. 
The grouping is based on the pathological 
findings in the gall bladder wall. 

1. Acute edematous gall bladder (Fig. 1). 
This includes all forms which may give rise to 
acute symptoms. The wall demonstrates 
varying degrees of edema and vascular con- 
gestion with a minimal number of inflamma- 
tory cells. Recent hemorrhage or fibrosis from 
previous disease may or may not be found. 

2. Acule suppurative gall bladder (Fig. 2). 
Here we find cases in which the wall has a 
prominent inflammatory cell infiltration at 
times leading to destruction of the mucosa. 
The lesion is practically always superimposed 
upon a marked vascular response caused by 
obstruction to the venous return. 

3. 4.cule gangrenous gall bladder. (A) Acute 
gangrenous infarct (Fig. 3). Hemorrhagic in- 
farct involving the wall, leading to necrosis 
and perforation. Minimal inflammatory re- 
sponse. (B) Acute suppurative gangrene 
(Fig. 4). Suppurative process predominates 
but in practically all cases is superimposed 
upon a vascular lesion (congestion, edema, 
hemorrhage, infarct). 

A typical example of acute edema of the gall 
bladder is illustrated in Figure 1. A brief ré- 
sumé of the case is given in the legend. It seems 
probable that most such lesions would subside 
to a chronic stage without complications. In 
contrast is the case illustrated in Figure 2 
showing an acute suppurative gall bladder 
from which complications might be expected. 

For purposes of study it seemed advan- 
tageous to subdivide the acute gangrenous 
gall bladder into two types. These are: those 
demonstrating simply a hemorrhagic infarct 
(Fig. 3), and those in which an acute suppura- 
tive process is also present (Fig. 4). While 
this subdivision cannot be made clinically, 
there are differentiating points, such as an ex- 
tremely high white blood count, which might 
aid in the diagnosis. 
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Fig. 1. Acute edematous gall bladder. L. 5942. A 
33 year old married woman admitted to hospital because of 
severe right upper abdominal tenderness and pain which 
radiated to the right back. There was marked jaundice, 
nausea, and vomiting. A protective muscle spasm was 
present and no gall-bladder mass could be felt. The pulse 
was 100, temperature 99 degrees, white blood cells, 14,000, 
polymorphonuclears, 82 per cent. With rest, symptoms, 
and signs completely subsided and white blood cells became 
9,090, polymorphonuclears 76 per cent, after 6 days. Opera- 
tion a few days later revealed a chronically thickened and 
acutely edematous gall bladder with areas of hemorrhage 
as shown. Insert shows character of cellular response, 
fibroblasts, lymphocytes, macrophages. 


See sak ee, ge 

Fig. 2. Acute suppurative gall bladder. L. 19754. A 
54 year old married female admitted to the hospital be- 
cause of right upper quadrant pain and tenderness, nausea, 
and vomiting. Duration 1 day. Jaundice was absent and 
there was no referred pain. Muscular rigidity was ques- 
tionable but a definite mass was felt in the gall-bladder 
area. The pulse was 68, temperature 101.6 degrees, white 
blood cells, 12,800, polymorphonuclears, 80 per cent. A 
cholecystectomy was done the day of admission and the 
suppurative process shown was found superimposed upon 
an old chronically thickened gall bladder. The high power 
photomicrograph shows the presence of a heavy infiltration 
with polymorphonuclears together with an extravasation 
of red cells. 












































20028. A 42 year old male admitted to the hospital be- 
cause of right upper abdominal pain and tenderness over 
the entire abdomen. Duration 4 days. No previous his- 
tory suggesting gall-bladder disease. Nausea and vomiting 
were present without jaundice or referred pain. There was 
moderate muscle rigidity with no palpable masses. The 
pulse was 104, temperature 99.2 degrees, white blood cells, 
13,500, polymorphonuclears, 81 per cent. Patient was 
operated upon immediately and an acutely inflamed and 
gangrenous gall bladder filled with stones was found. An 
acute pancreatitis with fat necrosis was also present. A 
cholecystostomy with drainage of the pancreatic region 
was done. Patient died 12 hours later. The section shown 
is a portion of the gall-bladder wall. It reveals a hemor- 
rhagic infarct involving the entire structure. The lesion 
consists of a massive extravasation of red cells into a thick- 
ened edematous gall-bladder wall with a minimal inflam- 
matory cell response. 


Many of our microscopic sections presented 
a suppurative or gangrenous area at one site 
and merely an edema at another point. This 
feature has been emphasized by Andrews (2). 
When this condition presented itself, the case 
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Fig. 4. Acute suppurative gangrene of gail bladder. 
L. 33356. A 55 year old married woman was admitted to 
the hospital because of right upper quadrant pain and ten- 
derness of 12 hours’ duration. There was no jaundice, 
nausea, or vomiting. A mass and muscle rigidity were 
found in the gall-bladder region. The pulse was 100, tem- 
perature ror degrees, white blood cells, 8,100, polymorpho- 
nuclears, 76 per cent. Patient was observed for 4 days 
with no evidence of improvement. At operation a gangre- 
nous gall bladder was found containing 300 cubic centi- 
meters of bile and one stone. This was partially resected 
and the remainder phenolized. Uneventful recovery. The 
section shows a portion of the suppurating gangrenous wall. 
Insert shows the predominance of polymorphonuclears 
overshadowing the hemorrhagic infarct which is also pres- 
ent. 


was grouped under the most severe and ad- 
vanced lesion found. 

Numerous writers (2, 19, 15, 14) have called 
attention to the fact that the clinical features 
of a case often bear no relation to the severity 


TABLE I.—ACUTE GALL BLADDER SIGNS AND 
SYMPTOMS 
Acute 
: Acute Acute 
edema- . 
a gang 
tous suppurative gangrenous 
Number of cases 40 60 29 
Percentage males 22.5% of 38% 
Average number preg 
nancies in females 5.2 5.1 8-4 
Average age 43.0 yrs. $3.7 yrs 50.8 yrs 
Average duration acute 
attack on admission 4.0 days 3.4 days 4.5 days 
Abdominal pain, 
upper right 97.6% | 109% 109% 
= a ! - - = 
Abdominal tenderness, 
upper right 109% 08.4% 102% 
Palpable gall-bladder 
mass 27% 31.4% 32% 
Abdominal muscle 
rigidity, involuntary 71% 67.4% 83% 
Nausea or vomiting 73% 88% 87.5% 
Jaundice 33.3% 20% 24% 
Referred pain (back, 
shoulder, epigas . 
trium) 50% 71.8% 52.2% 
Pulse 97.2 99.8 104.7 
Temperature °F 100 100.5 100 
White blood count 12,500 15,200 20,000 
Polymorphonuclears 77.8% 80.5% 82.5% 
Hemor- | . 
rhagic | 5uppura- 
infarct | ve 
Number of cases m4 «| 15 
White blood count 15,000 | 25,300 
Polymorphonuclears 80.8% | 84.3% 
Age ae mee: 





of the lesion found at operation. This dis- 
crepancy between the clinical and pathologi- 
cal findings was seen rather frequently in our 
own present series. Mildly inflamed and 
edematous gall bladders were removed from 
patients with extreme signs and symptoms. 
On the other hand, gangrenous and ruptured 
gall bladders were found in patients with only 
mild physical signs and low white counts. 


COMPARISON OF PRESENTING SIGNS AND 
SYMPTOMS 


As has been stated, the grouping of our 
cases was made on a morphological basis after 
pathological examination of the gall bladder. 
A few of our cases did not come to operation. 
In these instances the classification into the 
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three groups was made from autopsy study or 
from the clinical course of the case, when that 
seemed typical. It is fully admitted that this 
latter means of grouping might lead to a few 


errors. However, it would seem more accu- 
rate to include those patients who presented 
symptoms of an acute gall bladder and who 
convalesced with bed rest and symptomatic 
treatment. 

It was interesting to check back and com- 
pare the presenting signs and symptoms of the 
three different groups, after they had been 
classified on the basis of the pathological find- 
ings. This has been done in Table I. Here are 
indicated the various physical signs and symp- 
toms considered. Under each group is shown 
the percentage in which each feature was 
found in that particular group. 

Figures for the acute gangrenous cases 

shown in Table I include both those of hemor- 
rhagic infarct and of suppurative gangrene. 
This was principally because the small number 
of patients in this group did not seem to war- 
rant subdivision. However, there was a strik- 
ing difference in the white blood count and the 
age incidence in these two subgroups. For this 
reason the figures for these items are indicated 
in the lower portion of the table. 
V From a comparison of the data given in 
Table I it will be seen that no single sign or 
symptom serves to differentiate the relatively 
benign acute edematous gall bladder from the 
2 other more severe groups. The similarity is 
surprising in view of the fact that such widely 
different lesions were responsible for these 
findings. There seems to be but one feature 
which might aid in this differentiation—the 
white blood count. 


VALUE OF WHITE BLOOD COUNT IN 
DIFFERENTIATING GROUPS 


In the final analysis the white blood count 
and differential carry great weight in classify- 
ing the clinical gall bladder. If this count is 
high the diagnosis of acute cholecystitis is in- 
dicated. If the count is normal or only slightly 
elevated the diagnosis is made of chronic 
cholecystitis, acute edema, or hydrops. Be- 
cause much of the diagnosis and hence the 
treatment hinges on this one feature, it would 
be well to weigh it more carefully. 
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TABLE II.—MORTALITY ANALYSIS OF OPERATED ACUTE GALL BLADDERS 
Acute Acute Acute Average Cases of (21 
edematous suppurative gangrenous total Zinninger 
Mortality Mortality Mortality Mortality Mortality 
No Qi No b//, .O Qi °o Qi ’ Q 
Patients operated upon within 48 hrs. of acute onset 11 19 I 
Patients operated upon 2-5 days after acute onset 5 0 ° ¢ 16.7 : 6 
Patients operated upon 5 days or more after acute onset 19 28 5 1¢ 3 6 3.8 8 


Group average 27 


As indicated, the average white count in the 
acute edematous group was 12,500 with 77.8 
per cent polymorphonuclear cells. That of the 
acute suppurative group was 15,200 with 80.5 
per cent polymorphonuclears. This difference 
of some 3,000 cells is not great. It should be 
noted that these figures represent averages. 
Therefore, there must be an overlapping of the 
two groups so far as the white count is con- 
cerned. Our only conclusion from this can be 
that it is dangerous to make a diagnosis from 
the white count alone, unless that count is 
clearly in the normal range or at a definitely 
elevated level. 

In general it may be stated that the more 
severe lesion produces the higher white count. 
This is shown by the acute gangrenous group 
with an average white count of 20,000 and 
82.5 per cent polymorphonuclears. However, 
numerous exceptions to this rule were discov- 
ered. For example, in the entire series there 
were 20 cases having a white count of 8,000 or 
less with an average of 68.2 per cent polymor- 
phonuclears. Attention should be called to the 
fact that cases with the more severe lesions 
are more apt to give these unusual low or 
norma! counts than the less severe edematous 
gall bladder. Two-thirds of the patients with 
normal or low white blood counts were found 
to be in the acute suppurative or gangrenous 
groups. 

It may therefore be assumed that at least 
10 per cent of all ‘‘acute gall bladder”’ patients 
have a normal white count and differential on 
admission to the hospital. Further it may be 
stated that this low count is not confined to 
the more benign lesions but is found more fre- 
quently in the more severe lesions. Others 

19, 15, 14, 17) have previously called atten- 
tion to this discrepancy between the white 
count and the severity of the pathological le- 
sion. 


RELATION TO PREVIOUS ACUTE ATTACKS 

It is difficult from most histories to evaluate 
accurately the nature of previous acute at- 
tacks. Any analysis based on this may lead to 
obvious errors. However, so far as could be 
determined, the admission attack was the first 
acute attack in at least 27 patients. On admis- 
sion 5 of the 129 cases had never had any pre- 
vious symptoms of any kind relative to gall 
bladder or duct disease. 


MORTALITY 


There were 21 deaths in the entire series—a 
mortality of 16.3 per cent. This is higher than 
the frequently quoted mortality rates of Miller 
13.5 per cent, Whipple 13.7 per cent, Zin- 
ninger 7.8 per cent and Graham (Q) 6 per cent. 
Such comparisons are of little value without 
further analysis as to what type of case con- 
stitutes the particular group. 

Our prime interest is an inquiry into the 
merits of early operation versus delayed or 
symptomatic treatment. Therefore, we have 
analyzed the three groups to bring out this 
particular point, in an effort to determine 
which procedure promised the most for the pa- 
tient. Table II illustrates the results of early 
and delayed operation. The figures given in 
the three separate groups are based on too 
small a number of cases to be of much value. 
However, the results of delay on the part of 
the patient and doctor stand out as tragic 
warnings to those who would procrastinate. 

Delay of operation past the second day of 
the acute disease caused no increased risk ex- 
cept for the gangrenous gall-bladder group. 
However, when the interval between acute 
onset and operation reached 5 days or more, 
there was a sudden increased mortality in all 
groups. The mortality for the three groups 
reached the surprising rate of 23.8 per cent (in 
63 cases where the operation had been delayed 
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to the fifth day). In other words, of those pa- 
tients coming to operation 5 or more days 
after the onset of acute cholecystitis, approxi- 
mately one out of four died. 

This gives a somewhat distorted picture of 
the disease as it represents only those patients 
not improving with waiting and does not in- 
clude those getting well spontaneously and 
without operation. Therefore, more accu- 
rately to judge the prognosis of our patient 
on admission to the hospital, the unoperated 
upon acute gall bladder cases should be added 
to the group in which operation was delayed 
5 days or more. The deaths of those unoper- 
ated upon cases should likewise be included. 
This is quite consistent since the 4 deaths of 
the unoperated upon patients were observed 
in the hospital for an average of 4.5 days. The 
result is a mortality of 20.4 per cent. Thus, in 
our series, if the decision was made to allow 
the acute gall bladder to ‘‘cool”’ or to wait for 
operation 5 days after the acute onset—the 
chances were 1 to 5 that that patient would 
die. On the other hand, if the patient were 
operated upon during the first few days of his 
acute illness, the chances were only about 1 to 
20 that he would die. 

It is freely admitted that many patients 
with acute cholecystitis never are seen in the 
hospital. We must assume that in those cases 
the condition subsides while the others in 
which the disease goes on to complications are 
all brought to the hospital. However, this can 
not be taken as an argument against prompt 
operation since we are dealing with the hospi- 
tal case and not the patient who remains at 
home. 

In the cases reported by Miller, those who 
died averaged 15 days from acute onset to 
operation. Those who survived averaged 8.3 
days for the same period. In this present 
study the fatalities averaged 9 days and the 
survivals 4.9 days from onset to operation. 


MORBIDITY OF DELAYED TREATMENT 


If symptomatic treatment is to be consid- 
ered, then it is desirable to know what part of 
our patients improve under such care and 
what proportion may be expected to become 
worse. This information was not found in all 
the case histories. 


In those in which it was 
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available, it has been tabulated as to group. 
After 2 days’ bed rest, 30.3 per cent of the 
acute edema group were not improved or were 
definitely worse, clinically. For the acute sup- 
purative group, 64.6 per cent showed no im- 
provement over the same period while in the 
acute gangrenous group, all (100 per cent) 
were worse or at least not improved. These 
figures are quite comparable to those of Zin- 
ninger, who found that approximately 37 per 
cent of his acute cases improved with symp- 
tomatic care while 63 per cent failed to im- 
prove or became worse. 

A decrease in the white count and differen- 
tial was noted in 52 patients at the end of a 2 
day observation period in cases in which this 
waiting policy was followed. This seeming 
improvement is likely to be very misleading. 
We have seen gall bladders actually go on to 
perforation coincident with a steady lowering 
of the white count. The same change in the 
blood picture is frequently seen while a peri- 
cholecystic abscess is becoming more localized. 


INCIDENCE OF GANGRENE, PERFORATION, AND 
PERICHOLECYSTIC ABSCESS 


Gangrene, perforation, and pericholecystic 
abscess are severe complications of the acute 
gall bladder. It is therefore desirable to know 
just how frequently they occur and also how 
soon after the acute onset they may be ex- 
pected. 

Heuer (11), in reporting 74 cases of acute 
cholecystitis, found 25 per cent to be gangre- 
nous at the time of operation. Judd and Phil- 
lips (12) found this incidence to be about 12 
per cent. In our series, 29 cases showed gross 
gangrene—an incidence of 22.5 per cent. In 
explanation of this figure it should be stated 
that half of our gangrenous gall bladders were 
the result of hemorrhagic infarcts. Therefore, 
it does not necessarily follow that all the gan- 
grenous gall bladders would eventually per- 
forate. 

As to the statement that 20 per cent of un- 
operated upon cases of acute cholecystitis 
‘‘will have the complications of gangrene, per- 
foration and extracholecystic abscess... .” 
(10), Touroff reported practically the same 
incidence by finding that 20 per cent of his 
series must be considered progressive lesions. 



































It was our impression that any series might 
show this high incidence if the criteria as to 
what constituted an acute gall bladder were 
placed sufficiently high. Therefore, by includ- 
ing in our series an entire group of 40 cases 
which were acute clinically but not acute by 
the usual microscopic standards, we expected 
to find a much lower percentage of complica- 
tions. It was then rather startling to find that 
28.6 per cent of the entire series had developed 
gangrene, perforation, or pericholecystic ab- 
scess at the time they were operated upon. 

A grossly ruptured gall bladder was found 
at operation or autopsy in 11.6 per cent of the 
entire series. The average time interval from 
the acute onset to the time when the ruptured 
viscus was seen at operation was 9.6 days. 
The least interval between onset and observed 
rupture was 3 days. This occurred in 2 cases, 
both of which were in the acute gangrenous 
group. It is quite possible that some of the 
patients had perforated gall bladders in a con- 
siderably shorter period of time but were not 
verified until later at operation. 

The process was localized to the right upper 
quadrant in 11 of the 15 cases (73.3 per cent). 
It was diffuse in the general abdominal cavity 
in 4 patients (26.7 per cent). In 20 cases of 
ruptured gall bladder reported by Alexander, 
60 per cent were localized while 40 per cent 
involved the entire abdominal cavity. Only 
about 3 per cent of the perforations cited by 
Judd and Phillips (12) involved the general 
abdominal cavity. These wide differences are 
undoubtedly accounted for in part by varia- 
tions of opinion as to just what constitutes a 
local and what a diffuse process. 


AGE—SEX 


There was a surprisingly even distribution 
as to age in the acute edematous and acute 
suppurative groups. Each decade from the 
third to the sixth inclusive had approximately 
the same number of cases. The average age 
of these two groups was 43.6 and 43.7, re- 
spectively. When, however, the more serious 
acute gangrenous group was examined, it was 
noted that there was a marked shift toward 
the patient in advanced years. Patients of 50 
years or more comprised 51.8 per cent of the 
cases and the average age was 50.8 years. 
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This is rather important as noted by Heuer 
(11) since it is in this advanced age group that 
the surgeon would like to delay operation. 
Yet, in this very age group are to be found the 
most severe and advanced lesions. 

The average age of the patients surviving 
operation was 43.6 years, while those dying 
following operation averaged 50 years. 

An interesting finding was that in the acute 
edematous gall-bladder group the males com- 
prised 22.5 per cent of the cases and of the 
acute suppurative group, 20 per cent. But, in 
the acute gangrenous group, 38 per cent were 
males. This is consistent with the findings of 
Alexander, in which 40 per cent of 20 gangre- 
nous gall bladders were found in males. 


STONES 


Stones were found in 94 per cent of the gall 
bladders or cystic ducts in those cases coming 
to operation. No group difference was noted 
in this feature. There were two “strawberry” 
gall bladders with no stones but with marked 
physical signs and symptoms and normal 
white blood counts. 


DIAGNOSIS 


The fact that there is often no correlation 
between clinical and pathological findings has 
been pointed out frequently (13, 15, 19, 2). 
This point was emphasized often in the cases 
here reported. Many of the most advanced 
lesions gave signs and symptoms which might 
easily have indicated a mild chronic affair. On 
the other hand, some of the more severe signs 
and symptoms resulted from a gall bladder 
which was only edematous and somewhat con- 
gested. Because of this it was mostly impos- 
sible to classify our cases from a clinical stand- 
point into the three morphological groups. 

It has previously been shown that there are 
no infallible criteria by which the diagnosis of 
“acute gall bladder” can be made. The near- 
est approach to the accurate diagnosis may be 
expected through an evaluation of the white 
blood count and differential. This, in the pres- 
ent series at least, has failed to indicate the 
extent of the pathological lesion in at least 10 
per cent of the cases. 

Most ‘‘acute gall bladders” start as a 
chronic cholecystitis plus obstruction due to 
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stones. This results in a gall-bladder colic 
which may or may not lead to an acute proc- 
ess. Therefore, clinically at least, a sharp line 
cannot be drawn between gall-bladder colic 
and the early acute phase. In some cases the 
degree of prostration, rather than other physi- 
cal signs and symptoms, is an important fac- 
tor in differentiating gall-bladder colic from an 
“acute gall bladder.” 

This leaves us with the unsatisfactory reali- 
zation that accurate clinical diagnosis is diffi- 
cult and often impossible. 

TREATMENT 

From the preceding analysis there would 
seem to be but one answer to our original 
query—prompt and “‘early”’ operation. Con- 
siderable discussion arises as to the time of an 
“early” operation. There are those (10, 18) 
who imply that the “acute gall bladder” 
should be treated as an immediate emergency 
with the same dispatch that the acute appen- 
dix receives. Others interpret ‘‘early”’ as 
within the first 24 or 48 hours. 

Certainly there is nothing in the present 
series analysis which would indicate immedi- 
ate operation on admission. The operative 
mortality and that of Zinninger was not ex- 
cessive even up to and including the fourth 
day after the acute onset. After this period, 
however, the mortality sky-rocketed to ap- 
proximately 25 per cent. Inasmuch as many 
patients are first seen in the hospital with a 5 
day history of acute disease, immediate opera- 
tion in these is imperative. This procedure 
must also be followed in fulminant cases. 

It would seem best then, barring outside 
complications, to operate on the acute gall 
bladder as soon after diagnosis as the patient 
can be prepared with adequate amounts of 
intravenous glucose and water. In our opin- 
ion, the condition is never so acute that opera- 
tion cannot be postponed until adequate glu- 
cose solution has been administered. This 
point is emphasized by Eliason as being of 
prime importance in the pre-operative and 
postoperative care of the gall-bladder patient. 

In those frequent cases in which the diagno- 
sis is not clear cut and definite, it would seem 
wiser to explore rather than run the risk that 
accompanies the unoperated upon acute gall 


bladder. Early operation has been shown to 
be relatively safe as compared with the more 
radical and risky procedure of waiting for the 
gall bladder to ‘‘cool.”’ 

It is beyond the scope of this paper to dis- 
cuss the merits of various technical proce- 
dures. However, we would be remiss in failing 
to mention the chemical (phenol) cholecystec- 
tomies which were done in this series. This 
procedure, as described by Gatch, was done 
in 26 cases. Although most of these 26 pa- 
tients had suppurative or gangrenous gall 
bladders, there was not a single death. It is 
suggested that the chemical cholecystectomy 
has not received the general consideration 
which its results merit. It offers a valuable 
and safe method of handling severe lesions in 
which the usual cholecystectomy is difficult or 
hazardous in an extremely toxic patient. 


SUMMARY 


1. An analysis has been made of 129 con- 
secutive cases of ‘‘acute gall bladder.” 

2. They have been grouped according to 
morphological findings in the gall bladder as 
(1) acute edematous, (2) acute suppurative, 
and (3) acute gangrenous. 

This classification has been chosen because 
it groups those cases which in general will have 
the same ultimate outcome. It also includes 
those edematous gall bladders which are clini- 
cally acute but from a pathological standpoint 
show little or no inflammatory reaction. 

3. In analyzing the signs and symptoms of 
patients from these separate groups, it was 
found that there was no definite criterion by 
which they could be differentiated. There 
was a marked overlapping of signs and symp- 
toms of patients with the acute edematous 
type, from which no complications might be 
expected, with the other two more serious 
groups. 

4. But one aid in making this differentia- 
tion was noted—the white blood count. This, 
in general, varied directly with the severity of 
the lesion. However, it was misleading and 
bore no relation to the pathological condition 
in more than ro per cent of the cases. 

5. The underlying lesion of the acute gall 
bladder is a vascular one. An inflammatory 
or infectious process may or may not be super- 
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imposed. If it does occur, the case takes on 
a more serious aspect and progresses more 
rapidly. 

6. The clinical features of the disease often 
bear no relation to the severity of the patho- 
logical process. Therefore, accurate diagnosis 
as to the true status of the lesion is difficult 
and often impossible. 

The mortality for the entire series was 
16.3 per cent. Patients operated upon the 
first 4 days after acute onset gave a mortality 
of approximately 5 per cent. Of those oper- 
ated upon 5 or more days after onset, 23.8 
per cent died. 

8. In this entire series (including those pa- 
tients whose symptoms subsided without op- 
eration) if the patient was operated upon dur- 
ing the first 4 days of his acute disease, the 
chances of death were about 1 to 20. On the 
other hand, if the decision was made to allow 
the gall bladder to ‘‘cool”’ or if, failing in this, 
it was operated upon 5 days or more after 
acute onset, the chances were 1 to 5 that that 
patient would die. 

g. The perforating and gangrenous lesions 
have a higher incidence in those of advanced 
years. Therefore, age is no excuse for delay- 
ing operation. 

10. More than half the cases may be ex- 
pected not to improve or become worse while 
being observed in the hospital. 

A gangrenous gall bladder was found in 
22.5 per cent of this entire series. 28.6 per cent 
had developed gangrene, perforation, or peri- 
cholecystic abscess. 

12. Gross rupture was found in 11.6 per 
cent of the cases. The average time interval 
between acute onset and observed rupture was 
9.6 days. The least such time interval was 3 
days. 

13. In view of this uncertainty and the high 
mortalities resulting from a waiting policy 
prompt operation is indicated. 

14. No case is so urgent that pre-operative 
administration of adequate amounts of glu- 
cose solution can be neglected. 
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The acute gall bladder is in no sense the 
surgical emergency of the acute appendix. 
However, it must be operated upon within the 
first 3 days after acute onset, if low mortality 
is to be maintained. Even then an occasional 
ruptured gall bladder will be found. 

16. It would seem best to remove an occa- 
sional edematous gall bladder, in the doubtful 
case, rather than run the risk of the more radi- 
cal policy of watchful waiting. 
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HEN one considers that from 40 to 
\ / \ / 60 per cent of women receive during 
childbirth lacerations of the peri- 
neum of sufficient degree to require repair, 
that episiotomy has come to be an almost 
routine procedure in primparz, and that sec- 
ondary plastic operations are of common 
occurrence, the frequency with which the sur- 
geon has to deal with the healing of perineal 
wounds is realized. However, no apparent 
unanimity of opinion exists as to the choice of 
proper suture material. With few exceptions 
the impression still persists that if absorbable 
material is employed, only the larger sizes 
may be relied upon. As the first step in an 
attempt to arrive at a conclusion as to the 
rational use of sutures in this region, it is our 
purpose to report certain observations on the 
loss of tensile strength of catgut imbedded in 
the perineum, and to correlate these observa- 
tions with those of other investigators who 
have employed experimental animals. 
Certain clinical observations indicated that 
the use of such large sizes of catgut as are 
commonly recommended and the incorpora- 
tion of such large quantities of foreign mate- 
rial in the wound was in most instances un- 
necessary and unjustifiable. Just as some- 
times follows the closure of an abdominal 
wound, disruption of perineoplasty and epi- 
siotomy incisions occurs even when the larger 
sizes of catgut have been used, thus empha- 
sizing that other factors dealing with the heal- 
ing of the wound may be at fault. In this con- 
nection Harvey has recently emphasized the 
desirability of the use of the finest size suture 
possible if optimum healing is to be secured. 
Although suture material obtained from 
animal tissues had been used for sometime 
previously in certain gynecological procedures, 
one of the earliest recorded reports on the use 
of catgut in the perineum is found in a de- 
scription of a method of perineorrhaphy by 
Werder in 1889. Despite the fact that catgut 
is now widely used, the question of the ab- 
sorbability of this suture material has not 


been definitely settled. Lister, in 1868, 
through an aseptic wound ligated the carotid 
artery of the calf with carbolized catgut. At 
the end of 30 days he observed that the gut 
was partially present although intimately 
fused to the external coat of the artery. His 
observations on the disappearance of catgut, 
notably in the infected wounds which were 
rife at the time, led to his life-long experimen- 
tation climaxed by the development of the 
“sulpho-chromic” suture. This contribution 
remains largely basic in present day methods 
of chromicization processes. Subsequent to 
his introduction of antisepsis, an era of experi- 
mentation with the absorbable suture ensued. 
Although numerous experiments were carried 
out on animals during this period, because of 
the indefinite aseptic control and the varia- 
tions in technique and in the preparation of 
suture materials, the findings can be accepted 
only as gross inferences. 

Recent and more adequately controlled 
studies, in which modern products were used, 
have been conducted by Howes. This in- 
vestigator points out that catgut imbedded 
in an aseptic wound in various animal species 
undergoes progressive diminution in loss of 
strength dependent upon the length of time 
the gut remains in the tissues, while in the 
infected wound the strength is more rapidly 
lost. Histological studies of the tissue response 
to catgut absorption by Howes and Harvey 
indicate a more intense degree of reaction of 
absorption to the larger sized sutures. 

Callender, in 1874, reported that catgut 
used in a wound following removal of a large 
fatty tumor of the lumbar region lost its con- 
tinuity in from 55 to 60 hours. Sharpe, in 
1919, observed the complete absorption after 
4 days of No. 2 catgut used in a laparotomy 
wound. He attributed the extremely rapid 
disappearance of the suture to an idiosyncrasy 
to protein absorption on the part of the pa- 
tient. One year later, Elder reported the 
finding of chromic catgut in a chronic recur- 
rent abscess 30 years after its insertion. 
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Only a few observations upon humans have 
been recorded, and to our knowledge none 
upon wounds of the perineum following de- 
livery. Consequently, we have felt that a 
series of reports on the use of catgut in the 
female perineum will be of value. 

Catgut imbedded in the postpartum peri- 
neum is subjected to most of the factors of 
major importance which may occur within the 
average wound. Varying degrees of hemor- 
rhage, trauma associated with exudation, in- 
fection, and the lochia all play a réle in the 
subsequent dissolution and absorption of the 
suture. Tension on the tied suture, resulting 
from the coincident swelling in from 24 to 48 
hours after insertion in this location, is of 
minimal consideration owing to the rapid in- 
volution of the tissues. 

The following groups of experiments were 
conducted: 

Group I, in which various sizes of plain 
and chromic catgut were imbedded in the 
perineum and later removed at indefinite in- 
tervals for testing on the tensile strength ma- 
chine. Group II, in which observations were 
made in vitro regarding the effect of lochia 
upon catgut. For a comparison of effect, 


similar studies were carried out in vilro by 


first immersing the sutures in normal saline 
solution, Group III; and in sterile serum, 
Group IV. Finally, in order to determine 
any possible effect of the various substances 
used in the surgical preparation and after- 
care of the perineum, we studied the loss of 
tensile strength following the immersion of 
sutures in a 1 and 5 per cent solution of mer- 
curochrome, in a 1:1,000 solution of potassium 
permanganate, in a commonly employed 
douche containing carbolic acid, alum, and 
boric acid, in tincture of iodine, balsam of 
Peru, and in tincture of benzoin, Group V. 


EXPERIMENTAL METHOD 


Group 1—I mbedded in perineum. Strands of 
catgut, sizes 2, 1, 0, 00, ooo plain and chromic, 
20 d. boilable, were imbedded through the 
vaginal mucosa and adjacent muscular tissues 
immediately following delivery. Atraumatic 
needles were used and the sutures were 
placed through lacerations, through epi- 
siotomy wounds, or through the intact peri- 
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neal tissues where varying degrees of trauma 
had occurred. Sutures were removed at 
definite intervals for observation of tensile 
strength up to the tenth day at which time 
the patients were discharged from the hos- 
pital. In order that the method of procedure 
might be uniform, all sutures were dried for 
30 minutes before testing. A record was kept 
of the relative degree of tissue trauma, of the 
degree of immediate bleeding, and of the 
character of the lochial discharge. The after- 
care of the perineum consisted of frequent 
renewal of the perineal pads, spraying locally 
with Scott’s solution, and in many instances, 
the application of balsam of Peru to the suture 
line. 

Sutures were likewise imbedded in the 
perineum following dilatation and curettage 
in cases of incomplete abortion and where 
colpoplasty had been done. A few sutures 
were placed in the vagina in cases of septic 
abortion and endometritis. 

Group II—lochia (in vitro). Lochia was ob- 
tained by means of suction during the first 48 
hours postpartum. A portion was used for 
microscopic study and the remainder trans- 
ferred to sterile tubes. Various sizes of catgut 
were immersed in the lochia and incubated at 
37-5 degrees C. following which they were 
removed at the end of 24 and 48 hours and 
tested for loss of tensile strength. Despite 
the large quantities of lochia described by 
many observers we were never able to secure 
an adequate amount (20 to 25 c.cm.) for 
study after 48 hours. The lochia was obtain- 
able only in those cases in which more than 
the usual amount of postpartum bleeding 
occurred and was largely serum. The presence 
of the small quantity of lochia was attributed 
to a careful control of the third stage of labor, 
by the use of gynergen, pituitrin, or ergot, and 
massage of the uterine fundus. 

Group III—immersion in normal saline 
solution. In order to observe the effect of 
moisture alone on suture materials, similar 
sizes of sutures were immersed in sterile nor- 
mal saline solution in test tubes. After in- 
cubation for definite intervals of time the 
sutures were removed, cut into sections, and, 
after drying 30 minutes, were tested on the 
tensile strength machine. An average of 15 
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observations were taken in each case. Sutures 
were also tested wet for comparison. 

Group IV—immersion in sterile serum. 
Whole blood was obtained from patients. 
After centrifuging for 10 minutes, the serum 
was transferred to test tubes in which were 
placed sutures of different sizes. After incuba- 
tion they were removed and the loss of tensile 
strength observed. Smears were made at the 
time of testing in all cases and, when infection 
was suspected, cultures were made. When 
organisms were present the results were not 
included in the tables. It was found that there 
was a greater loss of strength when infection 
existed. 

Group V—immersion in various solutions 
used in preparation of the perineum and in local 
postoperative treatment. Various antiseptics 
and drugs are used in the preparation and 
after-care of the perineum. Catgut sutures 
were placed in such solutions as are most 
commonly used and the effect upon tensile 
strength was observed. These solutions in- 
cluded (1) mercurochrome 1 and 5 per cent; 
(2) potassium permanganate 1:1000; (3) a 
douche containing carbolic acid, boric acid, 
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and alum; (4) tincture of iodine; (5) balsam 
of Peru; (6) tincture of benzoin. 


Results 


1. When imbedded in the perineum (Graph 
I). 

Results of these experiments show that when im- 
bedded in the perineum following delivery, the ten- 
sile strength of catgut undergoes rapid and pro- 
gressive diminution commensurate with the dura- 
tion of the time that the gut remains in the tissues. 
Plain catgut shows extremely rapid digestion—size 
No. o having completely digested out by the fourth 
day and sizes No. 1 and No. 2 having lost from 70 
to 75 per cent of the normal dry strength by the 
fifth day. Chromic catgut shows a somewhat de- 
layed loss of strength. There is a loss of from 28 to 
40 per cent by the fifth day. This loss is constantly 
progressive so that only from 50 to 60 per cent of 
the normal dry strength is retained by the eighth 
day and only from 30 to 4o per cent by the tenth 
day. That this figure fails to represent the actual 
strength of the strand as it lies within the tissues is 
evident. The method used furnishes rather an indi- 
cation of the effect of the absorptive processes and 
the degree of digestion of the gut. Observations 
carried out upon sutures previously immersed in 
saline solution and tested promptly after removal 
from the tubes showed a 35 to 50 per cent greater 
loss of tensile strength than those tested under the 
conditions noted above. A few sutures likewise 
tested promptly after removal from the perineum 
exhibited a similar variation. 

The use of the suture as it comes from the tube, 
in the dehydrated condition, is favored by many 
surgeons. They feel that the additional immediate 
strength insures, especially in the case of large 
vascular pedicles, a tighter and more secure ligation. 
and lessens the risk of breaking of the suture during 
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the process of tying. A moistened suture will give 
the surgeon a more accurate idea of the strength of 
the suture in the tissues. The fact that it fails to 
withstand the additional tension favors less trauma 
with subsequent necrosis of the tissues included 
within the suture, and undoubtedly less rapid diges- 
tion of the gut. 


2. When immersed in saline, serum or 
lochia. 


When subjected to the effect of moisture, as in the 
presence of saline or serum, there was comparatively 
little loss of strength when the suture was tested 
after drying for 30 minutes. Graphs 2, 3, and 4 
show this loss of strength contrasted with the loss of 
strength in the perineal suture of No. oo plain and 
chromic gut, No. 1 plain and chromic, and No. ooo 
plain and chromic gut, respectively. This finding 
suggests that these fluids have little permanent 
effect upon the catgut. However, as cited above, 
catgut, when tested wet, shows a considerable 
greater loss of strength. Thus by the second day, 
the No. 2 chromic shows 4o per cent greater loss; 
by the fifth day 45 per cent, etc. There was but 
slightly greater loss from immersion in sterile serum 
than from immersion in saline solution. 

When immersed in lochia, our results show the 
loss of strength after 48 hours to be only slightly 
greater than when the sutures were immersed in 
serum. This may be explained by the presence of 
xylol in the suture and a resulting bacteriostatic 
action. The fact that there was some loss after im- 
mersion in a Berkefeld filtrate suggests the possible 
presence of a proteolytic enzyme. In this connection 
a loss of strength suggestive of the possible action of 
a similar enzyme has been pointed out by Howes 
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who subjected sutures to the effect of a sterile 
exudate consisting largely of leucocytes produced 
in vivo by the injection of aleuronat into the pleural 
cavity. 


3. In the presence of infection. 


Observations made when sutures were placed in 
infected tissues revealed a notable loss of strength. 
For example in a patient with an incomplete abor- 
tion and a purulent discharge containing anaerobic 
and aerobic organisms, there was a loss of 70 per 
cent of the tensile strength of No. oo and chromic 
No. 1 gut at the end of 4 days. In a second patient 
with an incomplete abortion and a mixed infection 
in which the streptococcus predominated, there was 
a loss of from 73 to 80 per cent of the tensile strength 
of No. oo and chromic No. 1 gut at the end of 48 
hours. Corresponding losses of tensile strength were 
found for the larger sizes of plain and chromic catgut 
under similar conditions. 


4. When subjected to various substances 
used in the preparation and after-care of the 
perineum. 


No significant variation in tensile strength from 
that of the effect of saline or serum was noted in any 
instance with the exception of the tincture of iodine. 
After immersion in the tincture of iodine a marked 
loss in strength with a corresponding increase in the 
degree of elasticity was noted. That this is due to 
chemical action in the gut seems most probable but 
this requires further investigation. 


During the past 11% years, as a routine in 
the obstetrical wards of the New Haven 
Hospital, episiotomy incisions and perineal 
lacerations have been approximated with 
No. oo chromic interrupted catgut sutures. 
With the exception of 2 cases in which a gross 
or frank suppurative infection was present, pri- 
mary union of the wound has occurred in all 
instances. 
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Follow-up examinations at the end of 6 
weeks showed episiotomy wounds to be barely 
discernible as fine scars. Lacerations were 
well healed with good support of the perineum, 
and there was no evidence that deeper sutures 
had given way. No abscesses were encoun- 
tered when this minimal amount of catgut had 
been used, although not infrequently small 
points of infection or sinus formation were 
encountered following the use of larger sizes 
of catgut, or of silkworm gut. Since catgut of 
this size (No. oo chromic) has in the tissues 
an average of only 1.6 pounds tensile strength 
on the fifth day after imbedding in the peri- 
neum, and by the tenth day only slightly over 
1 pound, it follows that either the tension re- 
quired to maintain apposition in this region 
is slight or the wound acquires intrinsic 
strength at a rate which rapidly makes sutures 
unnecessary. 

In an evaluation of the type of suture ma- 
terial indicated, certain characteristics of the 
wound conducive to primary healing must be 
considered. During the initial 4 to 5 days 
following the inception of such a wound 
reparative processes are delayed and a so 
called “lag period” exists during which the 


intrinsic strength is at a minimum. 

It has been shown that the sutures used to 
approximate the wound throughout this pe- 
riod serve the greatest function and that the 
strength of the wound is chiefly dependent 


upon them. If approximation is accurate, 
there follows during the ensuing 5 to 8 days 
a rapid accumulation of cohesive strength 
co-incident with the subsidence of the exuda- 
tive phase, and the laying down of fibrous 
tissue which reaches a peak in from 10 to 14 
days. Likewise it has been shown by Howes 
that catgut, when imbedded under aseptic 
conditions, undergoes diminution of tensile 
strength in a reverse fashion in response to 
the action of the absorptive processes. 

The holding power of the tissues for any 
suture material regardless of its size cannot be 
disassociated from a consideration of the type 
of material to be used. Howes and Harvey 
have shown that the holding strength of the 
single stitch in the rectus fascia rarely exceeds 
the breaking strength of No. oo chromic cat- 
gut. This is much less in the thin paravaginal 
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fascia. Muscle and fat are much less resistant. 
Likewise during the period of exudation ex- 
tending throughout the first 24 to 48 hours 
of the process of wound healing, with asso- 
ciated swelling of the tissues, this holding 
power is considerably diminished and does 
not regain strength equal to that of such 
suture material until after the fourth or fifth 
day. At this time the strength acquired by 
the wound similarly exceeds this holding 
power. Therefore, provided restraint is main- 
tained, the sutures are no longer necessary. 

It is obvious that sutures used in the 
vicinity of the incision should primarily be 
used only for approximation. They can func- 
tion in the relief of tension only within the 
definite limits of the ability of the tissues to 
retain the suture. This tension should be 
used only as such strain occurs in the wound 
intermittently through untoward movement 
of the patient, etc. As the tension is in- 
creased, as is the common practice when 
larger sizes of catgut are used, there is greater 
tendency for pressure necrosis and subsequent 
cutting of the suture out of the tissues. 
In a personal communication Meleney has 
suggested the likelihood that a balance always 
exists between the tightness of the suture and 
the degree of reaction and the necrosis of cells 
incorporated within the confines of the strand. 
This, in turn, favors more rapid absorption. 

In addition to the fact that the suture of 
the smallest possible size prevents the placing 
of excessive tension on the tissue, it has been 
shown that the degree of inflammatory re- 
action parallels the size of the mass of the 
foreign body and that this reaction may reach 
the stage of sterile abscess formation. In 
addition, the foreign body by its presence 
favors gross infection, thus delaying the heal- 
ing of the wound. 

The number of sutures and the character 
of the “bite” affects to some extent the total 
holding strength. A stitch taken too super- 
ficially through traumatized tissue cannot be 
expected to have the holding power of the 
suture taken with a larger bite through normal 
tissue. On the other hand, mattress sutures 
increase somewhat the holding power. 

Lacerations of the perineum present a 
slightly different problem from conditions in 
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the abdominal incision. Bathed as they are 
in blood and varying degrees of lochia, catgut 
sutures retain their tensile strength for only a 
relatively short length of time. Likewise a 
cursory review of the regional anatomy re- 
veals that no structures of great holding 
power are involved. The untraumatized para- 
vaginal fascia and mucous membrane even 
in the multipara can barely sustain a pressure 
on an average of 3 to 4 pounds, while the 
traumatized transversus perinei muscle and 
fibers of the pubococcygeus can bear appre- 
ciably less. The mass of the levator ani as it 
comes down from the pubis to encircle the 
rectum posteriorly undoubtedly offers the 
greatest support when sutures are placed as 
a figure-of-eight or mattress suture trans- 
versely to the fibers, yet such muscle tissue 
has been shown to sustain a pull not greater 
than from 4 to 5 pounds. The sphincter ani, 
when involved, is usually severed transversely 
to its fibers, hence any approximating sutures 
should be assisted by additional sutures in- 
corporating its investing fascia. 

With subsequent edema, it is quite certain 
that such ability of the tissues to retain 
sutures will diminish. The use of any stronger 
suture material at this time will increase the 
amount of foreign body material and tend to 
a too snug tying of the ligature, thus further 
strangulating the intervening tissue. Since 
we feel that the tendency for wounds of the 
perineum to separate is slight, and that heal- 
ing is rapid in involution, we believe that the 
slight increase in strength afforded by larger 
sizes of sutures fails to counterbalance their 
effect as an increased quantity of culture 
media. If No. oo chromic catgut is found not 
to be sufficiently strong to approximate the 
wound, per se, then tension sutures of non- 
absorbable material should be used. They, 
likewise, should be used if factors such as 
anemia or unusual trauma, which may invite 
a delay in healing, are present. If an undue 
degree of infection is apparent then the wound 
had best be left open for irrigation, and sec- 
ondary closure done when the infection has 
subsided. 

Infection, to a certain extent an uncontroll- 
able factor in operative procedures on the 
perineum, acts in a threefold manner: (1) It 
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favors premature digestion and absorption of 
the catgut; (2) it impairs the holding power 
of the tissue for any suture material; and (3) 
when of a gross degree, it delays healing. This 
may be illustrated by the following case: 

A colored primipara had intercourse, with rupture 
of membranes, shortly before the onset of labor. 
Examination revealed generalized scabies with a 
large pustular lesion on the fourchette. Kahn test 
was negative. The perineum was prepared in the 
usual manner with Scott’s solution; low forceps 
delivery; shallow left lateral episiotomy. There 
was a second degree laceration in the midline of the 
perineum with moderate hemorrhage. The episi- 
otomy and laceration were repaired with No. oo 
chromic catgut. Both wounds became infected with 
marked sanguineo-purulent foul discharge. A cul- 
ture of the discharge showed hemolytic staphylococci 
and streptococci, Bacillus coli, and anaerobic bacilli. 

Catgut was still present within the site of the 
laceration when this was opened on the fourth day 
to permit healing by secondary intention. The 
episiotomy wound, which was grossly infected with 
out abscess formation, opened on the sixth day as 
the catgut sutures, which were still intact, cut out 
of the tissues. No. 1 chromic catgut which had been 
placed through the site of the laceration and which 
was tested at the end of 24 hours broke at an average 
of 9 pounds as compared with an average of 12.75 
pounds for similar sized catgut placed in 1 perineum 
in which there was less gross infection. 

In plastic operations upon the perineum 
(perineoplasty, anterior and posterior col- 
poplasty) every effort should be directed 
toward clearing up existent infection before 
such procedures are attempted if a maximum 
success in healing of the wound is to be 
attained. Intensive pre-operative cleansing 
of the lower genital tract by means of me- 
chanical and antiseptic douches is of distinct 
value. Although it is impossible to avoid 
working in a relatively infected field the 
‘tissue resistance to infection” by the or- 
ganism present, which the tissues in this 
region seem to have developed in a certain 
degree, permits of satisfactory healing despite 
a limited amount of contamination. However, 
care should be taken to avoid further con- 
tamination especially of the submucosal and 
subcutaneous tissues. 

Careful and accurate approximation of the 
mucosal layer to avoid ‘‘pocketing” of exu- 
date will protect the underlying tissue as well 
as the suture beneath, from subsequent 
further contamination. Inasmuch as agglu- 
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tination of the mucosal edges is rapid, fine 
sizes of rapidly absorbable material may be 
used. A row of No. oo chromic or No. o 
chromic will suffice for closure of the para- 
vaginal fascia and areolar tissues. Little or 
no tension should be required for approxima- 
tion. It should never be necessary to use gut 
larger than No. 1 chromic. In the deeper 
tissues or in approximating the levator ani 
muscles, if good technique has been used very 
little contamination of these tissues should 
occur. The use of smaller catgut will favor 
the avoidance of infection. If greater tension 
is needed to bring these tissues into apposition, 
then the use of this type of suture material 
alone is contra-indicated. 

Just as in the obstetrical lacerations, if in- 
fection of a more gross nature exists or undue 
tension is necessary for approximation, it 
would seem wise to insert at a distance one or 
two retention sutures of non-absorbable suture 
material preferably small sized silkworm gut. 
On the other hand these non-absorbable sutures 
should be avoided as much as possible be- 
cause of attendant discomfort to the patient 
as well as the possibility of sinus formation. 
In a certain number of cases it will be found 
wiser to leave such wounds open to be closed 
later by secondary intention. After the infec- 
tion has been cleared up through treatment 
by means of local irrigations and antiseptics, 


closure should be accomplished by means of 
a secondary repair. 


CONCLUSIONS 


Catgut imbedded in the perineum loses 
strength at a rapid rate. Despite this fact 
observations are recorded which indicate that 
when certain conditions are fulfilled more 
satisfactory healing of wounds occurs when 
finer sizes of catgut than are commonly rec- 
ommended, are employed. 
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TRACT’ 
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[ is not surprising that disease of the 
| retroperitoneal viscera may simulate 
from time to time intraperitoneal disease 
and by doing so mislead the physician in his 
interpretation of the patient’s complaint. 
Careful study of these clinical pictures fre- 
quently leads to satisfactory elucidation, 
though at times the diagnosis remains obscure 
and in doubt. In the more acute conditions in 
which complete studies cannot be carried out 
and where clinical experience plus only limited 
studies are possible, mistakes are liable to be 
more commonly made, whereas in the less 
acute conditions in which more extensive 
studies and more protracted observations are 
possible, diagnostic errors are less frequent. 
It cannot be emphasized too often that the 
aid of the roentgenographic study is most 
useful in these obscure cases and when com- 
bined with the proper use of instrumental 
inspection, errors in interpretation may be 
considerably reduced. With these procedures, 
intraperitoneal disease may be ruled out and 
the exact location of the disease in the retro- 
peritoneal areas may be located. 

A flat roentgenogram of the abdomen may 
show a great many pathological conditions or 
by its very negativity may rule out various 
intraperitoneal conditions that were sus- 
pected. Such a film may satisfactorily rule 
out the suspicion of ileus in marked tympa- 
nitis caused by reflexes originating in the 
retroperitoneal areas by showing uniform 
filling of small gut or well marked filling of 
the colon and rectum, and occasionally it may 
be necessary to confirm this with a barium 
enema. In the flat pictures, one may also 
detect various opacities and enlargements of 
the various organs even without pneumoperi- 
toneum or retroperitoneal oxygen insufilation. 
In cortical kidney abscess without or with 
perinephric suppuration, one may note ob- 
scuration of the lateral border of the psoas 
muscle by a more or less homogeneous opaque 
mass and a spinal curvature away from this 


mass which clarifies many obscure pictures. 
Cysts of the upper and lower poles, tumors of 
the kidney, retroperitoneal tumors, stones in 
the kidney, ureter, bladder and prostate, cal- 
cifications in kidney neoplasms and in kidney 
tuberculosis, displacements of the kidney by 
masses, opaque gall stones, calcifications in 
the spleen, in fibroids, in dermoid cysts of the 
ovary, disease of the bony framework and 
the like may be picked up on these flat films. 
If the condition is not too urgent, the various 
tubular structures can be studied farther 
roentgénographically in the following order 
so as not to obscure the various systems. First 
an excretory urogram should be made, which 
will usually satisfactorily rule out and locate 
the disease in the kidney or ureter. The cysto- 
gram produced in this way will often help in 
determining whether the bladder or the pros- 
tate is responsible for the symptoms. The 
next procedure should be a gall-bladder series, 
which may rapidly clarify complaints in the 
right upper quadrant and this should be 
followed by a gastro-intestinal series and a 
barium enema. All these roentgenographic 
data, when carefully gathered, make for 
accuracy in clarification of the patient’s dis- 
ease and of the various symptoms complained 
of in the patient’s history and during his 
hospital observation. Frequently such careful 
and complete study is not necessary, as cystos- 
copy and sigmoidoscopy, following a com- 
plete physical examination, may suffice to 
clear up the diagnosis in the more acute and 
simpler conditions. When one has time for a 
complete analysis the above routine with an 
occasional lipiodol spinal injection, where in- 
dicated, to locate a cord tumor producing 
referred visceral symptoms, should be car- 
ried out. 

Disease of the intraperitoneal organs in no 
way connected with the urogenital tract fre- 
quently produces referred symptoms to other 
organs within the peritoneal cavity and makes 
for difficulty in diagnosis. The enumeration 


1Read before the joint meeting of the Section of Genito-Urinary Surgery and Section of Surgery, New York Academy of 


Medicine, November 20, 1935. 
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of these various possibilities does not belong 
in this brief paper analyzing some of the con- 
fusing pictures of intraperitoneal disease 
caused by disease of the urogenital tract. Such 
clinical pictures as acute gastroduodenal per- 
foration and peritonitis produced by acute 
salpingitis, acute right iliac fossa symptoms 
due to obstruction in the lower colon are illus- 
trative of these potentialities. Also in the 
extraperitoneal bowel, i.e., rectum, severe 
reflex symptoms may originate, such as dy- 
suria and marked frequency caused by in- 
fected fissures of the anal region. Such reflex 
symptoms in no wise connected with pa- 
thology in the urogenital system must be 
kept in mind in trying to explain the under- 
lying trouble. The diagnosis of hysteria, 
neurasthenia, and the like should be avoided 
or tabooed until all essential studies have been 
made and proved negative. 

Reflex symptoms that lead to confusion or 
symptoms caused by pressure on the ab- 
dominal organs by retroperitoneal pathology 
are more frequently encountered in surgical 
disease of the kidney and ureter than in dis- 
eases of the lower urinary or genital tract, 
even though many obstructive conditions in 
the lower urinary tract, leading as these do to 
gastro-intestinal symptoms, are now recog- 
nized more frequently since rectal examination 
of the prostate has become a more routine 
procedure. In the kidney, stones, hydro- 
nephrosis, cortical abscess with or without 
perinephric abscess or acute pyelonephritis, 
polycystic kidneys, rarely tumors of the 
kidney and mobile kidney may lead, in my 
experience, to reflex abdominal symptoms. 
Without the previously described assistance 
of the roentgen ray, many of these conditions 
would not be properly interpreted. Stones, 
especially if mobile, may produce at times 
reflex gastric symptoms, even simulating 
gastroduodenal ulceration. In some rare cases 
the pain is contralateral and one gets the im- 
pression that the disease is somewhere in the 
opposite side of the body. More or less silent 
hydronephrosis with referred symptoms are 
being found by excretory urography in larger 
numbers than we had ever expected. The 
old textbook description of the symptoma- 
tology of pain in the side followed by a marked 


output of urine has been gradually shelved. 
Cortical abscess, especially when located on 
the anterior surface of the kidney, also at 
times when located at the poles, with or with- 
out perinephric suppuration, frequently irri 
tates the overlying peritoneum and suggests 
disease of the gall bladder, appendix, liver, or 
splenic flexure. As this location of the cortical 
focus in the kidneys is not a rarity, it should 
be kept in mind. A mistake in diagnosis, 
which can be avoided usually by proper study, 
may have serious consequences. In some 
polycystic kidneys, especially on the right 
side, pressure on the duodenum may lead to 
mild obstructive symptoms, even before the 
organ is palpable and before blood retention 
has developed. Such obstruction, causing 
nausea and vomiting may have to be relieved 
by multiple punctures of the cysts and with 
fixation of the kidney. The same reflex symp- 
toms may be produced by some kidney tumors 
and some rare cases of mobile kidney. Toxic 
gastro-intestinal symptoms, nausea and vomit- 
ing, and rarely symptoms of colitis with or 
without bloody stools may develop with renal 
insufficiency, whether due to intrinsic disease 
of the upper tract or prolonged obstruction in 
the lower tract. Stones more frequently than 
any other ureteral disease may produce a 
most confusing series of reflex intra-abdominal 
symptoms, both before and directly after 
operation. Many cases of right sided stone 
are interpreted as gall-stone disease or appen- 
dicitis. A surprisingly large number of pa- 
tients have had both organs removed before 
the correct diagnosis is made. The clinical 
pictures may be very similar and even a flat 
roentgenogram and pre-operative cystoscopy 
may fail to exclude an acute appendicitis. 
Occasionally the appendix tip may lie extra- 
peritoneally and parallel the ureter. With 
attacks of renal colic caused by involvement 
of the appendix in this position, it may be 
difficult to make the correct diagnosis, espe- 
cially if erythrocytes are present in the 
freshly voided urine. Ureterography may be of 
great assistance in locating the source of 
trouble. The most difficult cases are those 
with frank hematuria that simulate acute 
appendicitis. In some of these cases the con- 
dition is probably disease of the ureter, pos- 
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sibly uric acid gravel or stones (with negative 
X-ray findings) and others are congestive 
ureteritis due to contiguity from a diseased 
appendix. When in doubt, the appendix must 
be removed, as it is a distinct danger to the 
host, whereas the ureteral condition can be 
left to take care of itself usually. Some cases 
of lumbar ureter stone produce reflex nausea 
and vomiting suggesting, as do some kidney 
stones, gastro-enteritis or ulcer in the stomach 
or duodenum. Rarely do they produce reflex 
tympanitis or pseudo-ileus, unless such stones 
have ulcerated through the ureter and pro- 
duced a lumbar exudate. On the other hand, 
after ureterolithotomy in the lumbar ureter, 
these reflex abdominal symptoms may de- 
velop despite what seemed to be adequate 
drainage, caused by retroperitoneal leakage 
and one wonders whether one may have made 
an operative opening in the peritoneum which 
has led to a plastic and obstructive peritonitis. 
A similar reflex pseudo-ileus is seen at times 
after lower dorsal laminectomy and fractures 
of the lower ribs. This tympanitis may dis- 
appear rapidly after giving exit to the exudate 
in the lumbar gutter by readjusting the drains 
whereas in other cases, all sorts of expedients 
and drugs may be needed to control the situa- 
tion, which often is most harassing to the 
patient and nerve racking to the medical man. 

In the lower urinary tract, as well as in the 
genital tract in men, reflex abdominal symp- 
toms of a confusing character fortunately, in 
my experience, are much rarer. Obstructive 
conditions due to the prostate develop gradu- 
ally and as some patients become pale and 
lose their appetites, perhaps become nauseated 
and vomit, the physician may, and often does, 
think of gastric disease, usually cancer, if the 
patient is in the so called cancer age. A 
similar picture occurs in chronic obstruction 
of the neck and urethra in young children, and 
while the urine looks clear and is uninfected, 
the pediatrist usually treats the patient as 
suffering from a gastro-intestinal condition, 


with associated dwarfism perhaps. When in- 
fection finally sets in, the attention is directed 
to the urinary tract and the incorrect diag- 
nosis of cystitis or pyelitis is made. By this 
time, renal insufficiency is often established 
and unless the original approach to the condi- 
tion is relinquished, these progressive hydro- 
ureteronephroses lead to further parenchymal 
destruction and fatal uremia. Infected in- 
flamed vesical diverticula and vesical calculi, 
as well as urethral strictures, may produce 
similar reflex disturbances with or without 
perivesical inflammation and peritoneal irri- 
tation. Acute seminal vesiculitis and peri- 
vesiculitis may suggest a pelvic peritonitis, 
or rarely an abscess in Douglas pouch. As 
the etiology is usually Neisserian this diag- 
nosis rarely is confusing. Referred pain along 
the lower extremities, extensive exudate in 
the pelvis as in acute gonorrheal salpingitis, 
may, however, produce confusion. 

In the generative organs, especially the 
testes, two conditions may lead to reflex 
intra-abdominal symptoms, torsion of the 
extra-abdominal or intra-abdominal testis and 
acute epididymitis. The torsion cases may 
present considerable difficulty, especially if 
undescended, for even though one recognizes 
the absence of one testicle on the side of the 
apparent trouble, one cannot exclude some 
additional intraperitoneal pathology. Some 
cases of acute epididymitis until well estab- 
lished, produce with high temperature and 
referred pain up the lateral aspect of the 
trunk, associated with chills, nausea, and 
vomiting a temporary diagnostic confusion. 

In most of these conditions which I have 
had a chance to study, the diagnosis can be 
made. Instead of quoting case after case to 
illustrate the various points that I have 
attempted to make, I have drawn on my 
extensive clinical experience and tried more 
or less satisfactorily to give you a consolidated 
picture of the difficulties in diagnosis and the 
methods of approach that I have developed. 
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THE TREATMENT OF 


CHLORINE 


SURGICAL INFECTIONS WITH NEW 


SOLUTIONS 


FORREST YOUNG, M.D.,! RocHEesterR, NEW YORK 


LTHOUGH the use of chlorine solu- 
A tions upon infections goes back much 
farther than is usually realized, their 
use received a great stimulus in the World War 
when the large number of contaminated and 
infected wounds necessitated the development 
of a standardized technique of general ap- 
plicability. Using a chlorine solution of par- 
ticular concentration and hydrogen-ion con- 
centration, developed by Dakin and col- 
laborators, Carrel devised the method of 
application of this solution which bears his 
name. 

The advantages and drawbacks of Dakin’s 
solution have been the subject of considerable 
discussion (1-5; 8-10; 12-14; 18, 21, 22). Un- 
doubtedly Dakin’s solution suffers inherent 
disadvantages. It is unstable and it is quite 
irritating to the skin. Its extreme reactivity 
causes it to interact rapidly with slough, pus, 
and exudates; and to disappear as rapidly 
from a wound surface. This necessitates fre- 
quent application. Dakin himself offered in 
the chloramines substances in which these 
disadvantages were somewhat lessened. 

We have recently had occasion to study a 
new chlorine compound, N-N’-dichloroazodi- 
carbonamidine (azochloramid), which goes 
several steps beyond the chloramines men- 
tioned. This compound is peculiarly inert 
against organic matter. Nevertheless, it re- 
tains bactericidal properties of a high degree. 
Considering its prolonged availability if ap- 
plied to a wound, it is probably the least irri- 
tating chlorine compound so far proposed. 
Its outstanding property—bactericidal action 
despite reluctance to react with organic mat- 
ter—has been the subject of some investiga- 
tion (6, 7, 11, 15, 16, 17, 19, 20). 

We have, in this study, been particularly 
interested in the use of solutions of this com- 
pound in various types of surgical infections 
commonly encountered in clinical practice. 
Although our experience has not been very 
extensive, it has allowed us to make observa- 


tions from which certain conclusions can hx 
drawn. The clinical results obtained in the 
use of this compound are described. 

In undertaking this study, we were well 
aware of the differing opinions among surgeons 
as to the part played by bactericidal agents in 
the control of infection in surgery. These 
range all the way from believing that ade- 
quate surgical drainage is all that is required 
to an almost fanatical belief in this, that, or 
the other antiseptic. It seems to us that, as in 
many things, the mean between these two 
widely separated views most closely approxi- 
mates the facts, and it was with this attitude 
that we embarked on the following clinical 
investigation. 


TREATMENT OF INFECTED WOUNDS 


Infected wounds are a problem to the sur- 
geon, particularly when healing per primam is 
expected. The infection prolongs the stay of 
the patient in the hospital, thus throwing a 
greater economic burden on him. The slough 
of fascial tissues due to the infection may 
destroy the purpose of the operation, as for 
example in herniotomy. By the same token 
the loss of tissue in an abdominal wound may 
predispose to the occurrence of a ventral 
hernia. Infection following operation on an 
extremity, if it runs a long course, may, by 
the great production of scar tissue, result in 
contractures and consequent loss of function. 

In all these instances, the sooner the infec- 
tion is controlled the better. If the wound be- 
comes clean, and healthy granulations appear 
within a few days, then the loss of tissue will 
not be great, and the subsequent scar will not 
interfere seriously with function. 

From the clinical viewpoint, the difficulty 
in determining the efficacy of any particular 
medication in controlling infection in a wound, 
is obvious. There are so many factors in each 
case which enter into the healing of an in- 
fected wound, that the rédle played by the 
antiseptic in question may well be very small. 


1From the Clinic of Dr. J. J. Morton, the Department of Surgery, University of Rochester, School of Medicine and Dentistry, 
Rochester, New York 
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We recognize fully that the age of the indi- 
vidual, his general state of nutrition, the type 
and virulence of the bacteria in the wound, 
the extent of the wound, adequate drainage, 
and many other factors are all interrelated in 
determining how long it takes an infected 
wound to heal. Obviously, an infected wound 
in a 15 year old boy will heal more quickly 
than the same wound infected with the same 
organism in a man of 65, debilitated by car- 
cinomatosis. 

In judging the effect, then, of a compound 
such as azochloramid on a surgical infection, 
what criteria shall be used? Certainly clinical 
impression, while of unquestioned value, can- 
not be relied upon entirely. A surgeon of 
experience will know about how long an in- 
fected wound should take to cease draining, 
become filled with healthy granulation tissue, 
and finally heal. But more than this is neces- 
sary; controls must, if possible, be established. 
This, because of the factors mentioned, is 
difficult. One cannot, except under unusual 
circumstances, have two wounds in the same 
individual, both infected with the same 
organism, one of which can be used as a con- 
trol for the experimental data to be obtained 
from the other. The closest practical equiva- 
lent of this is the coincident study of two 
groups of cases of similar infections using the 
one as control, the other as experimental. In 
this way, the various other factors influencing 
wound healing will be approximately equiva- 
lent. In the various groups of cases studied, 
this plan has been carried out. The results, 
as judged by the time interval before the 
wound appeared surgically clean, and the 
total time elapsing before complete healing 
ensued, are summarized. 


TREATMENT OF INFECTION IN INCISIONS FOR 
OPERATION ON THE KIDNEY 


In urological practice, an incision for opera- 
tion on the kidney is practically always con- 
sidered as a potentially infected wound, and 
as such is drained routinely. In some in- 
stances the wound will remain clean, only 
serous drainage will be noted, and on removal 
of the drains rapid healing will ensue. In 
other cases, the wound will show evidence of 
infection within a few days following opera- 
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tion. In a certain proportion of these, the 
infection is a real problem, as it spreads dif- 
fusely through the tissues causing a condition 
which closely resembles a carbuncle. These 
wounds are likely to break down and take a 
long time to heal. It is common practice to 
use various bactericidal agents, introduced 
through the drainage tubes as soon as infec- 
tion is evident. On this basis we have tried 
irrigations with solutions of this new chlorine 
compound through the drainage tube, begin- 
ning the treatment on the day following opera- 
tion, before any infection was evident. 

The controls for this group were cases which 
were treated in the usual way with various 
bactericidal agents as irrigating fluids, these 
being used when the drainage showed evi- 
dence of becoming purulent. These controls 
were 10 cases in which nephrectomy or ne- 
phrolithotomy was carried out. They were 
consecutive cases from our record files just 
prior to the cases in which the new treatment 
was instituted. Operations were carried out 
for hydronephrosis, pyonephrosis, or re- 
moval of stones from the kidney pelvis, opera- 
tions for tumor being excluded. The urine 
from the affected kidney was cultured in all 
instances during the pre-operative examina- 
tions. In 3 of the cases the urine culture 
showed no growth, and in these 3 cases the 
operative incision remained uninfected. The 
7 other cases, infected with Staphylococcus 
aureus (4), Bacillus coli (2) and Staphylococ- 
cus albus (1) were treated with saline, Dakin’s, 
or mercurochrome irrigations. They healed 
in from 25 to 84 days (average 52+ days). 

The experimental group consisted of 7 
cases of operation on the kidney for the same 
pathological conditions as in the controls, and 
2 cases of perinephric abscess. In this group, 
the urine cultures from the affected kidney 
were positive in all instances. Five of the 7 
wounds were clean when the drains were re- 
moved and healed up in from 13 to 21 days 
(average 15+ days). The 2 remaining showed 
evidence of infection on removal of the tube, 
consisting of purulent drainage with positive 
bacterial culture, redness of the wound, etc. 
Neither of these wounds, however, broke 
down, although healing of the sinus was pro- 
longed (48 and 90 days). These 7 wounds 
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were infected with Staphylococcus aureus (2), 
Bacillus coli (3), non-hemolytic streptococcus 
(1) and Bacillus proteus (1). They were 
treated by filling the drainage tube daily with 
azochloramid in triacetin 1:500. 

The 2 cases of perinephric abscess after 
drainage were treated in the same manner. 
These two incisions became clean and granu- 
lating in a relatively short period of time. 
The time required for final healing in the 
first case was prolonged, as it usually is in 
these cases, due to the size of the wide open 
wound. In the second case, the wound be- 
came clean and at the end of 3 weeks second- 
ary closure of the incision was carried out, 
healing taking place without further infection. 
(Average healing time both cases 30+ days.) 

The one fact which stands out in a compari- 
son of these two series is the number of wounds 
in the azochloramid treated group which re- 
mained uninfected. It is true that 3 of the 10 
control cases remained clean also, but in these 
cases the urine was not infected when cul- 
tured prior to operation. All 5 cases which 
remained uninfected in the experimental series 
initially showed positive urine cultures. This 
suggests a new use for this bactericidal agent 
in the prevention of infection in incisions sus- 
pected of contamination at the time of opera- 
tion. The explanation of its suitability for 
such a purpose rests upon its properties of 
acting over a relatively long period and caus- 
ing very little damage to tissues. 


THE TREATMENT OF EMPYEMA 


In empyma following either closed or open 
drainage, Dakin’s solution is used as an irri- 
gating fluid. We have used a saline solution of 
azochloramid in a concentration of 1:1666 and 
1:3300 in the treatment of 6 cases. As con- 
trols for these, the 7 cases immediately pre- 
ceding the experimental series have been re- 
viewed. They were treated in the usual way 
with Dakin’s solution. 

The routine of treatment in these cases has 
been as follows: aspiration as indicated until 
optimum time for surgical drainage. On the 
second day following drainage, the empyema 
cavity is filled with Dakin’s solution (or in 
the experimental group with saline solution of 
azochloramid) three times a day. The drain- 
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age tube is clamped off for 1 hour following 
instillation of the fluid, after which suction 
is applied. 

The control series compared with the ex- 
perimental one as follows: 

In the control series the following organ- 
isms were found: Pneumococcus I (3); Pneu- 
mococcus IV (3) and Streptococcus hemo- 
lyticus (1). The cavities were drained as fol- 
lows: Closed drainage (3); closed drainage 
followed by rib resection (3); primary rib re- 
section (1). They were irrigated with Dakin’s 
solution three times daily, the solution being 
allowed to remain in the cavity for 1 hour. 
They required from 64 to 124 days (average 
83+ days) to heal. 

In the experimental cases the organisms 
were: Streptococcus hemolyticus (2); an- 
aerobic streptococcus (1); Pneumococcus I 
(1); Pneumococcus II (1). Two were treated 
by closed drainage and 3 received primary rib 
resection. Two were irrigated with azo- 
chloramid saline 1:1666 and 3 with the same 
solution 1:3300. They healed within 21 to 61 
days (average 41+ days). 

We were impressed by the rapidity with 
which these experimental wounds healed. The 
drainage for the most part remained thin and 
relatively clear. Although 3 of the 5 cases 
treated were streptococcic empyemas which 
ordinarily have a considerably more pro- 
longed course than those due to pneumococci, 
the average healing time was one-half that of 
the controls treated with Dakin’s solution. 

There was an additional case of tuberculous 
empyema secondarily infected with Staphy- 
lococcus aureus and Bacillus pyocyaneus 
which we excluded from the preceding sum- 
maries as these cases are notoriously difficult 
and healing is delayed under any form of 
treatment. This case remained open for 8 
months after closed drainage followed by rib 
resection, necessitating an eventual thoraco- 
plasty. It is of interest because of the diffi- 
culties encountered. We were never able to 
sterilize the cavity. After some days’ use of 
azochloramid the cultures would be negative 
for Staphylococcus aureus but positive for 
Bacillus pyocyaneus. Azochloramid irriga- 
tions were then discontinued and % per cent 
acetic acid solution used instead. After a few 





YOUNG: NEW CHLORINE SOLUTIONS IN INFECTIONS 


days of this treatment, the cultures would be 
negative for Bacillus pyocyaneus but positive 
again for Staphylococcus aureus. This cycle 
was repeated several times. Tubercle bacilli 
were consistently found in the drainage. 
Eventually the empyema entered the chronic 
stage with no diminution of the cavity, and it 
was necessary to perform a thoracoplasty. 

No serious difficulties or reactions were en- 
countered in using the new compound in the 
pleural cavity. Instead of the oily triacetin 
solution we used the aqueous saline solution 
in 1:1666 strength. The former was used in 
other infections, but on theoretical grounds 
we assumed that the triacetin might not be 
absorbed completely from the pleural cavity, 
although there is some evidence to indicate 
that it is removed rather promptly. 

In one instance, we attempted to refill the 
pleural cavity with the aqueous solution after 
thoracentesis, with the thought that if the 
empyema could be sterilized early, surgical 
drainage might be obviated. On injection of 
about 10 cubic centimeters of the solution, the 
patient complained of a severe burning pain 
in the chest. The injection was discontinued. 
The patient continued to complain of pain 
gradually diminishing in severity over a period 
of 24 hours. He also developed mild shock- 
like symptoms which lasted for approximately 
6 hours. Subsequently, the same patient had 
surgical drainage, and was treated with 
azochloramid without any difficulty. 

We are still unable to explain this reaction, 
but we hesitated to attempt the procedure 
again. 


TREATMENT OF INFECTION IN DIABETICS 


This group is a very difficult one from which 
to draw conclusions. It consists of two groups, 
infected gangrene of the toes in which con- 
servative amputations were carried out, and 
carbuncles in which treatment was 4 com- 
bination of x-ray, therapy, and excision, fol- 
lowed by postoperative packing of the wound 
with 1:500 solution in triacetin. Conclusions 
are more difficult in this group than any of the 
above, because here the severity of the dia- 
betes, the condition of the arterial tree, and 
the age of the individual, have a great in- 
fluence on wound healing. This is particularly 
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true of amputation of toes in which even 
though the infection may be controlled com- 
pletely, healing will be prolonged, or will not 
occur at all, unless the blood supply is ade- 
quate. Consequently, one’s clinical impres- 
sion of the individual case and how it behaves 
under treatment is perhaps the best index of 
the efficacy of the particular mode of therapy. 

Our control series consisted of 8 consecutive 
cases of amputation of gangrenous infected 
toes treated postoperatively with saline and 
Dakin solution every 4 hours. Six were in- 
fected with Staphylococcus aureus and 2 
with Streptococcus viridans. All wounds 
eventually healed, although 1 required sec- 
ondary drainage because of spread of infec- 
tion. The average healing time was 87 days. 

Nine patients in our experimental series 
had infected gangrene of one or more toes for 
which open wedge amputation was carried 
out. In all of these cases the infection was 
caused by Staphylococcus aureus; in 2 there 
was an additional growth of Streptococcus 
viridans in the culture. Treatment following 
amputation consisted in packing the open 
wound with gauze soaked in the 1:500 solu- 
tion in triacetin. This pack was changed once 
in 24 hours. In 2 cases, secondary drainage 
was necessary because of pocketing of the pus. 
In 1 case healing did not occur and mid-thigh 
amputation was necessary. This should have 
been done initially as the patient was a severe 
diabetic with a greatly impaired blood supply. 
In 1 case the follow-up was unknown. In the 
7 remaining cases, the average time of healing 
was 64+ days. ; 

In our control series there were 4 cases of 
carbuncles treated with Dakin solution and 
4 treated with azochloramid. Three in 
each series were on the posterior aspect of the 
neck, the fourth on the buttock. The 4 cases 
of the control series were of an average of 6 
centimeters in diameter. The 4 cases in the 
experimental series were of an average of 8 
centimeters in diameter. The carbuncles in 
the control series were excised with a radio 
knife. In the experimental series 2 received 
x-ray therapy prior to excision. The experi- 
mental treatment consisted of daily packing 
with gauze moistened with 1:500 solution of 
azochloramid in triacetin. As soon as healthy 
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granulations appeared, saline solution was 
substituted for the antiseptic. Healing in the 
control series took an average of 45 days. In 
the experimental series the average healing 
time was 29 days. 

On reviewing these data it appears that 
azochloramid used in infections of this type 
brings about healing in a somewhat shorter 
period of time. From the nature of these cases 
this could only occur because the infection is 
controlled earlier and allows wound healing 
to proceed unimpeded. It also seemed that 
less slough occurred in the series treated with 
azochloramid. We found it expedient to dis- 
continue the antiseptic treatment as soon as 
clean granulations appeared as it seemed to 
retard their growth if continued for an unduly 
long period. In the treatment of carbuncles 
this is a very satisfactory antiseptic. The 
wound is a wide open one with considerable 
infection always following excision of the 
necrotic central portion, which subsides rap- 
idly on packing the wound with gauze mois- 
tened with the new solution. The dressings 
are not painful because of the oily nature of 
the solution which is moreover changed less 
frequently than is required with Dakin solu- 
tion. The slough which occurs seems to be 
smaller than when Dakin’s solution is used 
(possibly attributable to better control of the 
infection) and to result in less death of tissue. 
Although the carbuncles in the experimental 
group of cases were larger than those in the 
control series, their healing time, as noted, was 
shorter. 


TREATMENT OF INFECTED POSTOPERATIVE 
ABDOMINAL WOUNDS 


In the control series (13 cases) there were 
the following types of wounds: appendectomy 
(6); herniotomy (3); cholecystectomy (3); 
pyloric stenosis (1). They were infected with 
Staphylococcus aureus (3), Staphylococcus 
albus (3), Streptococcus hemolyticus (2), and 
Bacillus coli (5). In 8 cases the treatment was 
drainage and Dakin’s irrigations. In the 5 
others additional hot compresses were used. 
These 13 wounds became clean in from 3 to 34 
days (average 12+ days) and healed up 
completely in from 5 to 67 days (average 
41+ days). 
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In the experimental series there were also 
13 wounds—appendectomy (6); cholecystec- 
tomy (3); hernia (2); and gastric operations 
(2). They were infected with Bacillus coli (6), 
Staphylococcus aureus (2), Streptococcus 
viridans (1), Streptococcus hemolyticus (1), 
Bacillus coli and non-hemolytic streptococcus 
(1), Bacillus aerogenes and Staphylococcus 
aureus (1); Streptococcus hemolyticus and 
Staphylococcus aureus (1). The wounds were 
treated by drainage and packed with gauze 
moistened with 1:500 solution of azochloramid 
in triacetin changed every 24 hours. Deep 
wounds were filled with the solution. These 
wounds became clean in from 3 to 14 days 
(average 7+ days), and healed up completely 
in from 20 to 42 days (average 30+ days). 

Comparing these data, it is quite evident 
that the cases in the experimental series be- 
came surgically clean and healed in a shorter 
period of time than did the controls. 

In 2 additional cases the experimental 
treatment had to be discontinued because the 
infection could not be controlled by this 
method. Both were infections following 
inguinal hernia repairs, one infected by 
Staphylococcus aureus, the other by Strepto- 
coccus hemolyticus. In the first case, after 
2 weeks of packing the wound with the new 
solution there was still considerable necrotic 
material present. We believe that the pres- 
ence of this slough prevented control of the 
infection. After packing the wound every 
4 hours with gauze soaked in Dakin’s solu- 
tion, it began to granulate in 4 weeks and 
healed in 70 days. The second case, an ingui- 
nal herniotomy infected with Streptococcus 
hemolyticus had not cleared up after 1 week’s 
treatment. Dakin’s solution was substituted, 
and the wound became clean in 3 weeks and 
healed in 60 days. Including these 2 cases in 
these data—thus including all factors other 
than the bactericidal agent—would change 
the figures in the experimental series to 9+ 
and 35+ days. 

No untoward symptoms of any moment 
occurred in this group of cases treated with 
azochloramid. Some of the patients com- 
plained of a transitory stinging or burning 
sensation when the solution was placed in the 
wound. This usually lasted less than a min- 
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ute, and was not objected to by the patients. 
In one case, after the use of the solution for 
3 weeks, there was a moderate irritation of 
the skin about the wound. This was the only 
case in which this was observed, and in none 
of the cases was the skin protected in any way 
as is necessary with Dakin’s solution. 

The infected wounds receiving the experi- 
mental treatment ceased drainage and began 
to show red, healthy granulations in a short 
period of time. Once granulation tissue ap- 
pears, it is our impression that continuation 
of the application of azochloramid may retard 
healing. The granulations may become slug- 
gish, and filling in of the wound come almost 
to a standstill. Once the infection has been 
successfully controlled, it is probably best 
to discontinue use of the compound. 


VARIOUS PYOGENIC INFECTIONS 


We have also treated a number of pyogenic 
infections of rather varied character. These 
include: abscesses following drainage (8); in- 
fection of traumatic wounds (7); bone and 
joint infection (4). These cases differ so much 
in extent, severity, and structures involved, 
that statistical conclusions are impossible. 
Organisms encountered were: Staphylococcus 
aureus (9); Streptococcus hemolyticus (6); 
Bacillus coli (4); Bacillus proteus (3); Bacillus 
pyocyaneus (2); anaerobic streptococcus (2); 
Streptococcus viridans (1); Staphylococcus 
albus (1); Bacillus welchii (1). 

These pyogenic infections cleared up nicely, 
with the exception of two cases in which 
anaerobic streptococci were among the organ- 
isms cultured. These two infections continued 
to spread while under treatment. One case 
was a very severe infection of the axilla which, 
in spite of every form of therapy, continued to 
undermine and destroy tissue. The patient 
had already been under treatment for a num- 
ber of months before the new method was 
tried. It was used for 4 weeks without effect. 
This infection was finally controlled by the 
application of zinc peroxide dressings, as sug- 
gested by Meleney. However, other evidence 
which we have shows that anaerobic strep- 
tococcic infections can be sterilized with 
azochloramid, as we successfully treated an 
empyema caused by this organism and Riggins 


323 


and Amberson also report sterilization of 
cases of empyema infected with anaerobic 
streptococci. 

The results obtained in some of these cases 
would have to be seen to be appreciated. In 
one patient having a tremendous epidural 
abscess of the thoracic region, the wound 
which was of a dirty, necrotic-gray color with 
profuse purulent drainage, turned a healthy 
pink within 2 weeks. The prevention of 
further spread of infection into the muscles of 
the back in this individual was remarkable. 

In traumatic wounds which require débride- 
ment, the 1:500 triacetin solution of azo- 
chloramid is a useful antiseptic for direct 
application to the wound. After all dead tis- 
sue is cut away and the foreign material and 
dirt is thoroughly removed, the wound is 
dressed with gauze saturated in the solution. 
This dressing need be reapplied only once in 
24 or 48 hours, as chlorine is liberated slowly 
and continuously over a period as long as this. 
In 1 case, a large gunshot wound of the pop- 
liteal space, this regimen was carried out with 
the result that the wound remained clean and 
at the end of 3 weeks had a good bed of granu- 
lation tissue which could be grafted. 

We have used the compound in bone infec- 
tions in only 4 instances. This number is too 
limited to draw any conclusions. One indi- 
vidual eventually died from sepsis. A second 
case of acute osteomyelitis of the entire tibia, 
of such duration that the infection had broken 
through the soft parts, did very well. The 
soft part infection cleared up in a short time, 
but the bone infection continued to run the 
usual course of these cases. 


SUMMARY 


1. Azochloramid has been used in several 
series of cases of surgical infections including 
infected wounds of the abdominal wall, 
empyema, infected diabetic gangrene, kidney 
incisions, and others. 

2. The clinical results in these cases were 
compared with similar series of control cases 
treated by routine methods. The series 
treated with azochloramid showed an ap- 
preciable reduction in the time of healing with 
a corresponding decrease in the length of 
hospitalization. 
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3. 
vantages over other chlorine solutions: 
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Azochloramid has the following ad- 
It is 


stable, needs relatively infrequent application, 
does not irritate the skin, and is efficient in 


the 


majority of cases as an aid in control- 


ling wound infections, thus promoting rapid 
healing. 

4. No untoward results of any consequence 
have been observed. 
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ANESTHESIA FOR INTRATHORACIC SURGERY: THE ENDOTRACHEAL 
AND ENDOBRONCHIAL TECHNIQUES' 


E. A. ROVENSTINE, M.D., NEw York, NEw York 


Y/Y HE first extensive thoracic operation on 
record in the United States was a resection 
for a large tumor of the bony wall of the 

chest by Parham, of New Orleans, in 1898. It is 

quite probable that anesthesia was administered 
by his fellow townsman Rudolph Matas, with an 
apparatus of his design. It consisted of a modified 

Fell-O’Dwyer tube introduced into the larynx. 

This tracheal tube was continued to a T-tube 

with attachments for an anesthesia funnel and a 

bellows to provide artificial respiration, positive 

pressure, and anesthesia. 

At that time the major problem in thoracic 
surgery was the prevention of an acute collapse 
of the lungs from sudden pneumothorax. That 
the appliance of Matas was not entirely successful 
in this regard is certain, from his own statement 
in 1900 that, “until the danger of acute collapse 
is clearly eliminated, the analogy between the 
pleura and peritoneum from the surgical point 
of view will never exist.” During the early years 
of the present century much experimental work 
was conducted with a view to solving the prob- 
lem. Negative pressure chambers large enough 
to contain the operating team and the patient’s 
body were constructed. Small positive pressure 
cabinets to contain only the patient’s head were 
utilized. Finally the application of positive 
pressure through large, to and fro airways or in a 
tight fitting face mask became popular. The lat- 
ter methods and the advent of modern anesthetic 
appliances have practically eliminated the dan- 
gers from the disturbances of the normal pressure 
relations of the thoracic viscera. But it is far 
from a final solution of the problem the anes- 
thetist encounters while assisting the thoracic 
surgeon. The advances in surgical treatment of 
thoracic and intrathoracic pathology have been 
so striking and rapid that the resourcefulness and 
ingenuity of the anesthetist member of the operat- 
ing team has at all times been severely taxed. It 


may be said, and justly so, that anesthesia has 
not kept pace with the advances of surgery in 
this field and that much of the morbidity and 
mortality attendant upon these procedures could 
be eliminated by adequate anesthetic techniques. 

Superficial operations upon the chest wall sel- 
dom present serious difficulties for the anesthetist. 
Narcosis for these procedures will almost invari- 
ably, be satisfactory if nitrous oxide and oxygen 
are given by an accepted technique. But for the 
surgeon to perform an extensive resection from 
the chest wall, to explore or excise pathological 
tissue from the thoracic cavity, more may be 
expected than pain relief for the patient and the 
elimination of danger from opening ore or both 
pleural cavities. The surgeon may reasonably 
demand an anesthetic technique which, in addi- 
tion, will produce minimum respiratory move- 
ments, even prolonged apnea (3) if desired. Suffi- 
cient oxygenation in the presence of reduced 
minute volume respirations is necessary. Ade- 
quate provisions for removing blood or secretions 
from the trachea or either bronchus while main- 
taining positive intrathoracic pressure is essen- 
tial. It should be possible to deflate and rein- 
flate either lung at the surgeon’s direction and to 
maintain artificial respiration as required. Fin- 
ally, there must be minimal physiological dis- 
turbances. 

Such an exacting technique may often be ac- 
complished with the closed endotracheal or closed 
endobronchial (2) inhalation methods. The for- 
mer technique has been adopted by an increasing 
number of anesthetists during the past 15 years, 
has been constantly improved, and today is recog- 
nized as a requisite procedure in certain surgical 
manipulations, but the latter has failed to gain 
popularity even among specialists in anesthesia. 
There are no sustained objections to endotracheal 
anesthesia. The contention that infection will be 
introduced into the lower respiratory tract has 


‘From the Department of Surgery (Anesthesia) New York Cet ~ ee College, and Division of Anesthesia, Bellevue Hospital, 
ew Yor 


325 





326 SURGERY, GYNECOLOGY AND OBSTETRICS 


not been established by clinical evidence. The 
objection that the difficulty of execution precludes 
its general acceptance is an accusation that anes- 
thetists lack the ability to master a rather simple 
exercise. It should be within the range of every 
anesthetist’s ability to insert an intratracheal 
catheter in either the conscious or unconscious 
patient. Three reasons explain why few anes- 
thetists use the endobronchial technique. First, 
the manipulation very often will offer technical 
difficulties sufficient to prevent its adroit applica- 
tion; second, it eliminates one lung from the 
respiratory tract and requires continuous arti- 
ficial respiration in the other; third, indications 
for its use are very limited. 


ARMAMENTARIUM 


Although anesthetists who have had consider- 
able experience with these techniques are enthusi- 
astic for their benefits, most will agree that the 
form and materials of the equipment used are not 
entirely satisfactory. Modern anesthetic appli- 
ances with controlled delivery of gaseous and 
volatile agents are adequate, and in principle well 
standardized, but the airways and other attach- 
ments differ in almost every clinic and none meet 
all the requirements. Techniques are necessarily 
modified to facilitate the ready use of the ap- 
paratus. With the techniques to be described, 


most satisfactory results have been obtained with 


the following equipment. Endotracheal airways 
No. 24 to 34F. are of soft rubber with a thin but 
stable wall. High grade commercial tubing may 
be cut with a beveled tracheal opening to any 
desired length and its surface made smooth. If 
the tubing is stored in a coil, it will have a natural 
curve which is nearly anatomically correct. Such 
tubing is soft enough to do no harm and rigid 
enough to resist kinking or to support an inflated 
cuff. Airways made from such tubing are easily 
cleaned and sterilized. Similar tubes were used 
experimentally by Dorrance during the first dec- 
ade of the present century. They were revived 
by Magill after the war and commonly bear his 
name. A Waters-Guedel inflatable cuff (4) is fit- 
ted near the tracheal end of the tube. For attach- 
ing the tracheal airway to the anesthetic supply, 
it is most convenient to have a metal angle piece 
permitting a connection at approximately a right 
angle. The attaching of this angle piece to the 
rubber catheter, often after the latter is in place 
in the trachea, is facilitated by means of a straight 
metal piece selected to fit the catheter snugly and 
provided with a metal slip joint fitting the angle 
piece. A similar slip joint fits the angle piece to 
the breathing bag or carbon dioxide absorber. 


This angle piece is also supplied with a nipple 
opening which is continuous with the lumen of the 
airway and permits the introduction of a small 
suction catheter. With this arrangement, suction 
of foreign matter from the trachea or bronchi may 
be accomplished while differential pressure is stil! 
maintained. Any simple suction tube suffices. 
Figure 6 illustrates a modification of the one used 
with the Flagg resuscitation appliance, which is 
controlled by the finger and has a small flexible 
catheter attached. To introduce the endotracheal! 
airway by direct vision, a number of satisfactory 
laryngoscopes are available. For convenience, 
the scope should have an ample diameter, a large 
open slit at the right, and a reliable source of 
light. In Figure 2 is illustrated an L-type, with 
a battery in the handle and carrying an easily 
sterilized detachable blade. These together with 
the familiar soda lime canister and breathing bag 
of the closed carbon dioxide absorption technique 
(6), and a modern gas machine with fine regula- 
tion of gas flow comprise the needed equipment. 
The various connections, tubes, etc., described are 
illustrated in Figures 3, 4, and 5. 

The same accessories, with the exception of the 
airway, are used for the endobronchial technique. 
A No. 24 to 32F. gum elastic catheter about 14 
inches in length with silk, silver cloth, or other 
fabric incorporated in it has been found the most 
useful airway. This catheter may be softened by 
immersing in warm water to permit molding the 
tip to an angle of some 30 degrees toward the open 
side of the beveled tip. When cooled in cold 
water, it will maintain this molded shape. It is 
fitted with two inflatable cuffs, one placed within 
an inch of the tube’s open end and the second 
separated from the first by about 2 inches. Figure 
1 is a diagrammatic illustration of the position 
of the catheter in the trachea and bronchus. 


PRE-ANESTHETIC PREPARATION 


The administration of an anesthetic by an in- 
halation technique includes the proper pre-anes- 
thetic preparation of the patient, usually with 
non-volatile drugs. No routine drug or dose can 
be safely practiced. Accurate evaluation of the 
patient with consideration of the condition to be 
obtained during and after operation, as well as 
the agent to be employed, will aid in determining 
the proper drug for premedication and the amount 
needed. Morphine with scopolamine serves well 
to reduce reflex irritability, to prevent excessive 
secretions, to allay apprehension, and to simplify 
induction and maintenance of anesthesia. These 
drugs given 1 to 1% hours before anesthesia in an 
amount appropriately individualized for each 
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patient give satisfactory results. It is seldom 
found necessary to exceed morphine, grain '%4 
(.o16 grams), and scopolamine, grain 1/100 (.0006 
grams). If the existing pathology has interfered 
with the respiration or vital capacity of the patient, 
these doses may be reduced or they may be en- 
tirely omitted. 
ANESTHETIC AGENTS 

At the present time there are available a choice 
of inhalation agents sufficient adequately to meet 
the demands of any anesthetic technique, any 
operative procedure, and any condition of the 
patient. Contra-indications to the use of nitrous 
oxide, ethylene, cyclopropane, or ether, when giv- 
en skillfully by a proper technique, are not numer- 
ous. The type and condition of the patient and 
the surgical manipulation anticipated will most 
often determine the agent applicable. The well 
known characteristics of the different drugs aid in 
the proper selection for each case. Ether, for 
example, is irritating to respiratory membranes, 
stimulates respiration, and increases secretion. 
All the agents mentioned except nitrous oxide are 
explosive. Nitrous oxide and ethylene in the 


majority of cases must be administered with an 
oxygen tension less than exisis in air, and with 
these agents reflex irritability may not always be 
reduced sufficiently to permit easy tracheal cath- 
eterization. Nitrous oxide exerts little or no dele- 
terious effects upon diseased or normal tissue, 


provides a pleasant rapid induction and immedi- 
ate recovery. Cyclopropane may be given with 
unusually high oxygen concentrations, does not 
stimulate respiration, and provides an induction 
and recovery similar to nitrous oxide. No effort 
is made to exclude any single drug completely or 
to use one routinely for operations involving the 
chest wall or cavity. Rather it is a firm conviction 
that the technique of administration and a care- 
ful selection of the agent or combination of agents 
for the particular patient and operation should be 
practiced. The aim is to employ a minimum of 
the anesthetic agents, preferably the least toxic, 
that are consistent with satisfactory anesthesia 
for the operative procedure and that permit the 
employment of the desired technique. Recently 
the use of cyclopropane has been in favor. Al- 
though it is still considered an experimental drug, 
a recent clinical review of 160 anesthesias for 
thoracic operations revealed results which com- 
pared favorably with those following the use of 
other agents (5). However, cyclopropane has 
not been adopted as a routine anesthetic for thor- 
acic operations nor has it excluded nitrous oxide, 
ethylene, or ether. 


TECHNIQUE OF INTUBATION 

Placing an endotracheal catheter for anesthetic 
purposes has been well described. Except for 
differences in opinion as to the value of cocainiza- 
tion of the larynx and fauces, the direct vision 
technique is now well standardized. The position 
of the patient upon the table is the initial impor- 
tant consideration. The patient should be com- 
fortably placed in the dorsal position with the 
head on a pillow so that the occiput is raised 
slightly higher than the shoulder blades. The 
face mask is applied and anesthesia induced fol- 
lowing the ordinary method. The application of 
a local anesthetic drug to the upper air passages 
is not essential. Anesthesia is progressed to the 
surgical stage, a mask and breathing bag only 
being used, to utilize the advantages of accumu- 
lated carbon dioxide. It is recognized that cer- 
tain conditions of the patient may contra-indicate 
rebreathing a mixture of gases with even a mod- 
erately increased carbon dioxide tension; then 
anesthesia will be induced with carbon dioxide 
absorption or by an open method. When anes- 
thesia has progressed to the surgical stage the 
position of the patient’s head is adjusted so that 
it is in a straight line with the trunk and is 
extended until the line of the mandible makes a 
right angle with the table. The face mask is 
then quickly removed, the mouth opened, and 
the upper lip retracted from the teeth. The 
laryngoscope is introduced and carried over the 
tongue with care to keep the tongue to the left of 
the blade. It is convenient to hold the scope in 
the left hand and to guide it with the right. The 
first two fingers of the right hand may be placed 
on the upper teeth and the handle of the scope 
pushed with the thumb. When introduced a 
sufficient distance, the blade is lifted, without a 
prying motion, so that it picks up the epiglottis 
and exposes the glottis. The tube, which has been 
well lubricated, is passed down the right side of 
the mouth outside the laryngoscope and the tip 
brought into view in the pharynx. At the begin- 
ning of an expiration the tube is pushed into the 
trachea. The cords should be passed in one quick 
movement. With the catheter in place, the angle 
piece previously described is attached, the carbon 
dioxide absorber and breathing bag put in place, 
the inflatable cuff distended to make contact with 
the tracheal wall, a wad of gauze placed between 
the teeth to prevent biting the tube, and anes- 
thesia maintained by the usual carbon dioxide 
absorption method (6). The described method of 
intubation is easily accomplished with vocal cords 
well relaxed. In the same fashion, it is often 
done by the skillful when the cords are in spasm; 
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Fig. 1. Diagrammatic drawing to illustrate position of 
endobronchial catheter in place. 1, Woven silk endobron- 
chial catheter; 2 and 3, catheters for inflating the rubber 
cuffs. On the right only the lower cuff, 5, is inflated so as to 
close off and permit collapse of one lung. On the left only 
the upper cuff, 4, is distended permitting inflation of both 
lungs. 


the tube is then passed during inspiration. In 
chest surgery there is no indication for intubation 
by the nasal route. With an inflatable cuff in 
place on a large airway the oral direct vision 
method is much more easily performed. 

When the catheter is to be placed in a bronchus, 
it must be borne in mind that the intubation will 
require more time and the depth of narcosis must 
be very carefully adjusted. The position of the 
patient, induction of anesthesia, and tracheal ex- 
posure and intubation may be carried out as 
described for the endotracheal technique. Once 
within the trachea, the woven fabric catheter is 
passed with the curved tip pointing toward the 
side of the bronchus to be entered. It is well to 
keep the tip of the catheter close to the tracheal 
wall. After the catheter is advanced some 12 to 
15 centimeters beyond the cords, the bronchus 
will be entered and resistance soon felt. Care 
should be exercised and no force exerted after the 
catheter tip reaches the bifurcation. The first feel- 
ing of resistance to advance indicates that the 
catheter has entered the bronchus. It should be 
withdrawn a very short distance and secured in 
place. This is easily accomplished by fixing ad- 
hesive about the tube to the face. The airway is 
then attached to the anesthetic apparatus by the 
angle piece, the upper cuff inflated, and anesthesia 
continued. Whenever the lung on the side of the 


operation is to be collapsed, the lower cuff on the 
airway is inflated and the upper deflated. Atelec- 
tasis in one lung may thus be obtained at intervals 
during or throughout the entire operation. With 
one lung atelectatic, it is well to maintain respira- 
tion in the other lung by artificial means. The 
depth and minute volume exchange may be con- 
trolled by hand manipulation of the breathing 
bag. It is recommended that with this technique 
a breathing bag be provided which is cemented 
between metal covers. The covers should be 
hinged to permit raising and lowering one away 
from the other by hand. A manometer connected 
to the closed system will make available measure- 
ments of the intrapulmonic pressure, and will aid 
the anesthetist in its regulation. Direct observa- 
tion of the lung, after the chest is open, affords 
the most reliable guide to the intrapulmonic 
pressure needed. 


ADVANTAGES 


Maintenance of anesthesia, whether the airway 
is placed within the bronchus or the trachea, may 
best be accomplished by the carbon dioxide ab- 
sorption technique. It is dosimetric and permits 
constant control of the anesthetic concentration. 
A warm moist atmosphere is in contact with the 
lung at all times. Carbon dioxide and oxygen 
exchange is directly controlled by the anesthetist. 
The dangers of anoxemia or acapnia are elimi- 
nated. There is exact control of intrapulmonic 
pressure and the respirations may be closely 
regulated. 

With a catheter carrying an inflatable cuff in 
the trachea, the patient’s respiratory mechanism 
is less taxed since the patency of the larynx and 
trachea is assured. An avenue for the removal of 
any exudate is provided. The communication 
from the mouth and pharynx to the lower res- 
piratory tract is obliterated so that material from 
the former may not contaminate the latter. A 
functioning equipment for artificial respiration is 
provided. The anesthetic may be delivered with 
measured positive pressure minimizing the effects 
from pneumothorax in limiting the respiratory 
field and from compression upon the heart. 

With the catheter inserted into a bronchus, and 
only one lung allowed to function, similar ad- 
vantages are apparent. In addition, the surgeon 
may operate unhampered by movements of the 
contralateral lung. Paroxysmal, paradoxical, or 
violent respirations are eliminated, and the medi- 
astinum remains in a relatively normal position. 
Controlled inflation or deflation of the lung in the 
operative field simplifies exposure and permits 
adequate suturing or ligaturing. During closure 
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Fig. 2. Welch-Allyn laryngoscope. 
in handle. 


Battery contained 
Three sizes of detachable blades available. 


Fig. 3. Endotracheal airway and attachments, discon- 
nected. rz, Rubber stopper to close opening for suction 
tube; 2, metal angle piece with suction tube nipple and con- 
nections to catheter and anesthetic supply; 3, metal con- 
nection for attaching catheter to angle piece; 4, metal 
connection for attaching angle piece to absorber canister 
carrying inlet nipple for anesthetic supply; 5, soft rubber 
endotracheal airway; 6, Water-Guedel inflatable cuff. 


of the wound, the lung may be well distended un- 
der direct vision so as to eliminate pneumothorax. 


SUMMARY AND CONCLUSIONS 


Whenever the surgical treatment of thoracic 
or intrathoracic tumors is contemplated, that may 
possibly involve an open pneumothorax, one of 
the techniques described is advised. Endotrachea] 
anesthesia will suffice for a large majority of cases 
and is to be preferred. It does not require extra- 
ordinary skill if one is reasonably proficient in the 
ordinary induction and maintenance of inhalation 
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Fig. 4. Endotracheal airway and attachments, as shown 
in Figure 3, connected as in use. 


Fig. 5. Same airway and connections shown in Figures 
3 and 4 with carbon dioxide absorber in place. 


ee 


Fig. 6. Metal angle piece with suction catheter in place 








anesthesia. The favorable results reported with 
endotracheal inhalation anesthesia leave no doubt 
as to its fitness and to the advantages it offers over 
other commonly used techniques for thoracic sur- 
gery. 

As to the use of endobronchial catheters, the 
results so far obtained are insufficient to allow 
definite conclusions. With experimental animals 
much evidence has accumulated which indicates 
that the technique is practical in selected cases. 
Personal clinical application in cases with a defi- 
nite indication for its use is not extensive, but 
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there were hazardous surgical manipulations 
which have been effected without disappoint- 
ments from the anesthetic procedure. The tech- 
nique at least indicates a line of experimental 
investigations that may develop an anesthetic 
support for thoracic surgery sufficient for the 
present and ever increasing demands. 
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N a group of 66 patients sent into the hospital 
for repair of ulceration of the lower extrem- 
ity,' we have made a study of the cause, dura- 

‘ion, and extent of the ulcers, and of microscopic 
sections of the ulcers and the surrounding scar 
epithelium. From these studies we have gained 
information that we think may be used to fortify 
our main premise of treatment, viz., that where 
a large amount of skin has been lost, the best re- 
pair will be by the replacement of normal skin. 

Causes. Many different causes of ulceration 

have been found, but there is a surprisingly small 
percentage of pure varicose ulcers. This may be 
taken as an indication of good results obtained 
(by other workers in the Washington University 
Surgery Dispensary) in the varicose cases by con- 
servative methods (see tabulation of causes). 

Duration. The longest duration of continuous 

ulceration was 20 years, in a woman who had 
dressed three huge open areas every day over this 
entire period (Fig. 4). The cause, in this patient, 
was thought to be luetic, ingrafted on a varicose 
basis, or vice versa. Another interesting duration 
was of 17 months following a loss of practically 
all the skin of the legs in a gasoline fire and during 
which time the patient had spent twelve hundred 
dollars on a single patent ointment (3, 4) (Fig. 1). 


SURFACE EXTENT AND DEPTH OF ULCERATION: 
SPONTANEOUS EPITHELIZATION 


If there is complete circular loss of skin, spon- 
taneous epithelization is very greatly retarded, 
and there may be a complete lack of growth from 
the lower epithelial edge. If just a little bridge of 
normal skin is left through the full length of the 
leg, spontaneous epithelization may occur very 
rapidly and occasionally give a permanent bear- 
ing surface. There is, however, a tremendous in- 
dividual variation in the rate and possible extent 
of surface healing in these patients (Fig. 1). 

Four patients in this group had complete circu- 
lar loss of skin in both legs; 2 had similar loss in 
one leg. Two of these died before any spontane- 


1These patients represent a totally unselected consecutive group that 
were hospitalized,—many times in despair of further conservative treat- 
ment and in three instances for amputation rather than repair. The 
term “leg ulcer” is not used because some of these ulcers were on the 
{oot and some extended above the knee. 

This study has been notably aided by work of the Social Service De- 
partment of the Washington University School of Medicine. 


ous epithelization could be obtained and before 
they could be gotten in condition for operation, 
except for small deep grafting. The others are 
well (Fig. 1). 

Deep ulceration, involving tendons and areas 
where dead bone is exposed, occurring mainly 
along the tibia and about the ankle, cannot be 
expected to heal; furthermore, repairs cannot be 
successful until the necrosed tendons and bone 
have completely separated (Fig. 2). 

There is a group of patients who never produce 
any real granulations on the ulcer bed, but con- 


TABLE OF CAUSES AND DURATION OF 
ULCERATION 


Cases 
Total cases. ..... es ; 66 
ee 20 


Open ulceration present from 1 to 2 years, the time 
since the burn as high as 30, 32, 33, 35, and 55 years 
Varicosities. 
One of these patients, with complication of syphilis, 
had huge open ulcers that she dressed every day 
for 20 years. One man had ulcers open for the 
greater part of 20 years 
Hemolytic streptococcus infection. . . 4 
Osteomyelitis. . 
Ulcers of 8, 10, and 13 years’ duration 
WINNER sie inde cdss vies wanaseinie 
One ulcer, open 13 years (Fig. 1 3) 
RN oo crews areeaebnenain Pea seee sta I 
See varicosities) 
Arterial vascular disease... 3 
Exact type of lesion undetermined in all 3 patie nts. 
Two ulcers open for ro years 


Compound fracture ...... Pree s ae 
One ulcer open 11 years 

Radium... I 

» Cee 2 
(Fig. 15) 

Diabetic arteriosclerosis. . . . ' I 
Ulcer open and closed for 44 years (Fig. 14) 

Pressure necrosis (cast) pide ee 

Irritative (chemical)... .. 2 


Rapid and widespread destruction of skin following 
use of patent ointments, presumably containing 


phenol 
Malignancy, postoperative ...... oor oe 
PRUE occa vioses ine ise nk 045% ete bal 
1 ulcer open 13 years 
Benign tumors...........- 2 
EEE I 


Supposedly 18 years’ duration naseneesids injury 
Unclassified, . 5.6.60. 
(Fig. 16) 


to 








Fig. 2. 


tinue to have a dirty gray or yellow glistening 
base. We have been unable to overcome this in 
several patients but have found that this base 
can be removed and successful grafting done 
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Fig. 1. A, Complete circul:r 
loss following gasoline burn, 
marked epithelial piling up bit 
no surface spread; 17 mont!’ 
duration. B, One operation {ur 
each leg. Shown here 1 year 
later. 


Fig. 2. A, Wide surface loss 
with very deep extension close 
to bone and tendon. Dense 
thick scar tissue base with no 
granulations on surface. The 
edges are so greatly piled up 
that a gross diagnosis of ma- 
lignancy had been made, and, 
although several biopsies had 
been done, he was sent to the 
hospital for possible amputa- 
tion. Origin was presumably 
from varicosities and duration 
was only 2 years. Microscopic 
section shown in Figure 3. B 
and C, After ro months. Three 
thick split graft operations have 
been done and, although there 
is still some ulceration present, 
it is thought that the leg can 
be saved and complete healing 
obtained. The skin above the 
ulcer shows marked improve- 
ment in appearance. 






(Fig. 4). More troublesome is the lesion that has 
developed an excessively thick, dense scar, the 
removal of which carries one down to bone or 
tendon; and perhaps still more hazardous for a 
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-uccessful repair is the occasional lesion that has 
deep edema under the ulcer base, suggesting 
ossibly the beginning of an elephantiasis (Fig. 2). 
Spontaneous healing of permanence cannot be 
.xpected in ulcers due to arterial disease or to ex- 
cessive radiation (Figs. 12 and 15). 


CONTINUED WOUND STIMULUS OF THE 
ULCER AND THE DEVELOPMENT OF CANCER 


Various microscopic pictures of the ulcer edge 
nay be found. There may be a marked activity 
of epithelium as evidenced by excessive keratini- 
ation; Figures 1, 2,and 3, both grossly and micro- 
scopically, indicate a stimulus to epithelial prolif- 
cration by the wound itself but with no success 
whatever in covering the defect. This type of 
benign activity might be the most responsive to 
conservative methods of treatment such as elastic 
adhesive strapping, if the total area is not too 
prohibitive. 

Another type of edge may show practically no 
epithelial activity and no tendency for deep inva- 
sion, e.g., Figure 5, taken from an ulcer open off 
and on for 20 years. 

From these types we may find any degree of 
epithelial activity up to squamous cell carcinoma; 
Figure 6 shows very marked invasive tendency in 
a 13 year old ulcer edge, but this has not been con- 
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Fig. 3. Ulcer edge of patient in Figure 2 showing ex- 


cessive hyperkeratosis with no deep invasion. 
shows that there is no healing tendency present. 





Fig. 4. A, Widespread ulceration open continually for 20 years. B, Healed in 2 oper- 
ations and reported as well 7 years later. C, Ulceration 8 years later in adjacent scar 
epithelium. D, Complete healing in one operation; patient advised second time that 


she may finally have to have all the “scar” epithelium replaced with skin grafts. 


Figure 


2 
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Fig. 5. Edge of varicose ulcer that had been open most 
of the time for 20 years. There is practically no epithelial 
activity either in piling up keratin or attempting deep in- 
vasion; in fact, response to wound stimulus seems to have 
stopped. 
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Fig. 7. Scar epithelium adjacent to an ulcer, the result 
of spontaneous healing from Figure 9. Typical scar base, 
thin flat epithelium without hair, glands, or papille is seen 
with a heavy keratin layer, indicating marked cellular 
activity, presumably the result of the continued wound 
stimulus of the ulcer and the surrounding tension. Red 
blood cells the result of trauma can be seen just under the 
epithelium ready to lift it entirely off of its scar tissue bed 
as is shown completed in the next figure. 
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Fig. 6. Edge of 13 year old ulcer shown in Figure 13. 
There is a very marked invasive tendency of the epithelium 
and a corresponding lack of keratinization, seen grossly in 
Figure 13. Wide deep excision and grafting was done in this 
patient; there has been no further trouble in 12 months’ time 
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Fig. 8. “Scar” epithelium from area surrounding the 7 
year old ulcer shown in Figure 12. The epithelium has 
been completely detached from its underlying scar base 
which is a step farther along in the unstableness of scar 
epithelium than the preceding figure. This is an actual 
traumatic denudation and not an artifact produced in the 
laboratory. Normal epithelium cannot be stripped up in 
this manner. 
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Fig. 9. A, Open ulceration for 5 years following a burn with a wide margin of 
surrounding scar epithelium. B, Result of one operation shown 1 year later. C, 
General tightness and constriction of posterior surface of leg healed with scar epithe- 
lium which is subject to ulceration and very slow healing on slight trauma. D, Result 
2 months later of wide removal of “scar” epithelium, freeing the deep scar contraction 
and covering defect with thick split grafts. Well after 114 years. 
sidered malignant, in spite of this one very sus-  inethe case of a 5 year old ulcer that had develop- 
picious looking photomicrograph. ed in a 50 year old healed burn scar. This was 
The only patient in this group considered defi- not proved irom the microscopic sections which 
nitely to have carcinoma and treated as such was__ were examined. 
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Fig. ro. A, Thick split graft of about three-fourths of _ this graft that gives the functional bearing surface and 
the full thickness of the skin, used in the repair shown in attaches its epithelium to the underlying base. B, Full 
Figure 11. This graft is somewhat thicker than is usually _ thickness graft from same patient from same area and photo- 
taken. It is the appreciable amount of derma included in graphed at same magnification for comparison with A, 








Fig. 11. A, Ulcer of 6 years’ duration following phlebi- 
tis and necrosis of skin. B, Deep excision has been done 
including a large area of surrounding “‘scar” epithelium. 
C, Healed in one operation with a single large thick split 
graft, shown in Figure tro. 


POSSIBLE FAILURE OF PERMANENT HEALING FROM 
SPONTANEOUS EPITHELIZATION OVER. LARGE 
AREAS 


The “scar” epithelium that covers these de- 
fects spontaneously under conservative treatment 
may give a permanent bearing surface in some 
instances, especially if the area is not too large, 
but it is not normal skin and can be easily trau- 
matized with recurrent ulceration and very slow 
healing resulting. 

This epithelium creeps across the scar base, 
does not contain hair or glands and does not have 
normal derma to attach it to the base. Slight in- 
fection or trauma may cause widespread denuda- 
tion of this thin, flat “scar” epithelial growth as 
shown in photomicrographic Figures 7 and 8. 

This type of healing, especially over the tibia 
and about the ankle may be a source of great 
annoyance to the patient, and, in many instances, 
we have recommended its replacement with nor- 
mal skin by the use of free thick split skin grafts. 
Voluntary statements have been made several 
times by patients that later injury to these grafts 
was followed by normal healing (Figs. 9 and 17). 
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Fig. 12. A, Ten year old ulceration the result of arterial 
vascular disease of undetermined nature plus x-ray burn. 
Shows result of first operation with only one-third of the 
area covered with a thick split graft. B, Complete healing 
after a second split graft was applied over a larger area. 
Well 2 years. 


There may be fairly well maintained surface 
healing with this “scar” epithelium and yet there 
may be a general tightness and even constriction 
of the tissues. In this event the area can be made 
much more comfortable by simply opening it, 
allowing relaxation and covering the resultant de- 
fect with thick split grafts (Fig. 9). 

Where there are wide areas of “scar” epithe- 
lium the result of spontaneous healing, it has been 
recognized and explained to these patients that 
before they are free of their trouble, the skin of 
the entire leg may have to be replaced (Fig. 4). 
This, of course, occurs most often in the varicose 
cases and it is important to follow these patients 
closely if healing is to be maintained. It is also 
true that the areas surrounding the ulcer improve, 
at least temporarily, when the ulcer is repaired 
(Fig. 2). 


REPAIR OF LEG ULCERS WITH THICK SPLIT 
GRAFTS 


The foregoing observations may be taken as 
vindication of our original premise—that large 
surface losses are best repaired with normal skin. 
In 59 cases we have elected to excise the ulcer and 
cover the defect with free thick split skin grafts 
(1, 3, 4) for the following reasons: (a) They can 
be obtained in large amounts rapidly and easily. 
In one patient 128 square inches were covered at 
one time and one graft was obtained 18 by 5 



























| 








‘vlUu wr 








ee es aI 





Ata Beate 





KROWN, BYARS, BLAIR: 


A 

Fig. 13. A, Ulcer of 13 years’ duration following phle- 
bitis. Microscopic sections showed marked invasive tend- 
ency of the epithelium; see Figure 6. Ulcer was so deep 
and there was so much disability at ankle that an x-ray 
examination was done. B, Healed in one operation. Pa- 
tient well after 1 year and extremely happy with return of 
ankle function after the 13 year period of disability. 


inches, and in another patient almost the entire 
lower leg was covered at one operation (Fig. 1). 
(b) They may be gotten of suitable thickness to 
give normal appearance and a normal bearing 
surface that will withstand trauma (Fig. 10). 
(c) The donor area from which they were taken 
heals rapidly without deformity. (d) They can 
withstand transplantation into a contaminated 
field. (e) Because of general ease of handling, 
large areas including unstable surrounding scar 
epithelium are more apt to be grafted. This is 
especially important where an entire leg may 
have to be covered before the patient is through. 
(f) The postoperative care both for the patient 
and for the surgeon is relatively easy. (g) Any 
secondary operations can be done early. (h) The 
use of any type of full thickness graft is not 
thought necessary. 

Qualifications of this choice of thick split grafts 
may, of course, be made: (1) Pinch grafts or small 
deep grafts may advantageously be used without 
hospitalization in some instances, or in patients 
unsuited for any other type of repair. These were 
used once in this series after failure of a split graft 
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Fig. 14. A, Acute ulceration ingrafted on an ulcer that 
had been open off and on for 44 years following “ milk leg.”’ 
Patient entered hospital for amputation. B, Healed, 1 
operation. 


because of a mistake in technique. (2) Double ped- 
icle or sliding flaps may be used, in osteomyelitis 
cases, to insure a thicker covering over the tibia. 
(3) Individual preference of the surgeon for some 
type of full thickness graft which, if successful, 
will, of course, give as satisfactory a result as the 
thick split graft. 


PRELIMINARY PREPARATION OF THE PATIENT 


It is unnecessary to mention that any causative 
factors should be controlled if possible. Improve- 
ment in circulation and control of infection are 
probably the most important early steps. If the 
patient comes in with a dirty wound and sur- 
rounding area, he is usually given soap, water, 
and a brush and asked to do the best he can in the 
bathtub. Ointments or cold cream may be used 
if necessary to loosen crusts and heavy keratin 
deposits, and gentle surface débridement is car- 
ried out. Continual wet dressings either of saline 
or Dakin’s solution are then kept on the area, with 
the patient in bed and the leg elevated most of the 
time; many different antiseptics have been used 
and it is perhaps best to use some mild applica- 
tion at the time of each dressing, such as 5 per 
cent gentian violet or other of individual choice. 
Very fine mesh bandage gauze or old linen placed 








Fig. 15. A, Bad ulceration of 2 years’ duration in an 
x-ray burn sustained 9 years before. (Both legs and arms 
involved from treatment by a commercial hair removing 
system). B, Result of wide, deep removal and immediate 
repair with thick split grafts. Shown 1 year later. This 
patient will probably have to have all the skin of the legs 
(and arms) replaced. 


next to the wound is of greater benefit than the 
usual coarse mesh dressing gauze. In extensive 
areas and in badly infected patients, the continu- 
ous saline bath is used for 1 to 3 hours a day (3, 4). 

Elastic pressure bandages are frequently used 
and this pressure may improve the entire aspect 
of the leg within 24 to 48 hours. These prelimin- 
ary pressure dressings may even be substituted 
for bed rest over several days’ time. 


LOCAL CONTRA-INDICATIONS TO OPERATION 


No patient is operated on with any evidence of 
cellulitis or edema anywhere, and patients have 
been kept in bed as long as 3 weeks before opera- 
tion. It is, of course, hoped that the ulcer might 
be sterile but it is doubtful if one of any size is 
ever entirely free of contamination. Routine pre- 
operative cultures are not done, the readiness of 
the wound for grafting being judged by its appear- 
ance, but, if the lowly pyocyaneus is known to be 
present, it is best to delay operation until this is 
controlled, for it is extremely harmful to the 
growth of free skin grafts. Up to the present time 
we have found that Bacillus pyocyaneus can best 
be controlled by frequent painting with strong 
solutions of the dyes (gentian violet and methy]l- 
ene blue) or the proprietary mercurials, plus the 
copious use of soap and water. The standard use 
of hydrogen peroxide and acetic acid has been of 
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Fig. 16. A, Ulcer of 3 years’ duration from an unde 
termined cause. B, Result of single operation shown 1 
year later. 


little value in our hands. It is also very important 
that any active ringworm infection be controlled. 


PREPARATION OF ULCER AREA AND APPLICATION 
OF GRAFT AND DRESSING 


Local preparation is done with soap, water, 
ether, and 2 per cent iodine. The ulcer edge and 
base is excised down to a suitable bleeding sur- 
face, by undercutting (never scraping) with a 
knife, care being used not to expose bone or ten- 
don; any adjacent thin “scar” epithelium is re- 
moved with the knife and the resultant defect is 
bound firmly with saline gauze after any neces- 
sary bleeders have been tied with very fine silk 
(Fig. 11B). 

Granulations must be very carefully removed 
if there has been recent healing over exposed bone 
or tendon; and, if a deep avascular base persists in 
spite of deep removal, it may be better to risk 
putting grafts directly on this rather than expos- 
ing bare bone or tendon by still further dissec- 
tion. Grafts will grow on bone covered with 
periosteum but not where it has been stripped 
away. 

Thick split grafts of one-third to three-fourths 
the thickness of the skin are obtained, usuall\ 
with the aid of the suction retractor, from the 
same or opposite thigh, if possible in one piece 
large enough to cover the whole defect (Fig. 10) 
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Fig. 17. A, Widespread scar epithelium directly over an osteomyelitis wound of 30 
years’ duration. Patient had had much trouble getting employment because of appear- 
ance and susceptibility of scar to break down. The open ulceration is of granulations 
directly on bone following the surgical removal of a prominence here. B, Result of 
single operation after 3 weeks showing wide removal of “scar” epithelium. C, Re- 
sult 2 years later, permanent healing; patient stated voluntarily that an injury to 
the graft had promptly healed. The dark area is not ulcerated. 


The graft is applied directly to the base, slightly 
overlapping the edges, and whipped or basted 
along the edges with running horsehair sutures; 
more running mattress sutures through the sur- 
face of the graft bind it down to the bed of the de- 
fect. If more than one graft is used, their edges 
are overlapped. Multiple stab holes are cut in the 
graft to allow for drainage. Several layers of wet 
gauze are smoothly applied and tubes for irriga- 
tion are incorporated; good firm pressure is ob- 
tained with moist marine sponges fixed in place 
with the free use of gauze rolls and .bandages. 
Large pads usually suffice for fixation of ankle 
and knee movements. 

Postoperative care. The original dressing is 
kept wet with saline introduced through the irri- 
gation tubes. After a good many observations we 
have concluded that the use of the continual wet 
dressing gives a better chance of “take” than a 
dry or a grease dressing. This conclusion has been 
arrived at in spite of the“apparent “messiness” 
and objectionable odor and in spite of active op- 





position to the idea by others (and even by our- 
selves). 

After 4 days the first dressing is done, the su- 
tures are removed and the overlapping edges 
trimmed away carefully. One per cent silver ni- 
trate, 5 per cent gentian violet or some other mild 
antiseptic is gently painted over the edges and 
surface. The graft and surrounding areas are 
usually found so clean that wet dressings are no 
longer necessary and one or two layers of fine 
mesh gauze impregnated with 4 per cent xeroform, 
5 per cent scarlet red or 5 per cent zinc oxide is 
applied. A good firm pressure dressing is put over 
this and any necessary joint fixation is continued. 

If there is fluid, pus, or blood under the graft, it 
is evacuated through new small openings; if there 
is evident loss of any area with a gross amount of 
pus around it, the dead graft is trimmed carefully 
away; if there is Bacillus pyocyaneus infection 
present, the whole surrounding area is washed 
with soap and water. In these instances of infec- 
tion, if an active fight is begun immediately and 
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carried on over several days, much surface area 
can be saved. Antiseptics are used locally, fine 
mesh gauze is applied smoothly over the whole 
area, and a wet dressing is reapplied. Adequate 
irrigation with Dakin’s solution or saline is main- 
tained to insure continual wetness, and the dress- 
ing is carefully changed each day. In 3 cases in 
this series it was necessary to repeat the operation 
because of primary partial loss of graft. 

After a few days, in clean cases and as soon as 
infected cases have become clean, the usual 
grease gauze or sterile cold cream is used over the 
area and, after suitable padding is in place, an 
elastic bandage is applied. Walking should be 
prohibited for 2 weeks and activity curbed for 
another week or two after this. 

The patient is sent home with the elastic band- 
age in place to be worn while up and around until 
no cyanosis appears in the graft during activity. 
If this continued pressure is neglected, there may 
even be small hemorrhages under, and into, the 
graft. 

If the graft is directly over the shin or ankle, it 
should be further protected with padding for sev- 
eral weeks. 

A source of annoyance in some patients is the 
collection of sebum in and under the graft; this 
occurs first as small raised lumps and, where rec- 
ognized, these should be evacuated by a fine open- 
ing over them. If this is not done, these areas may 
become infected as an ordinary pimple and the 
pus may dissect under the graft and actually 
cause some surface loss. 

If the base obtained at the time of removal of 
the ulcer has been a very avascular one, there may 
be a good early “take” of the graft and then 
later some may be lost, apparently from an actual 
lack of blood supply. In these cases and in others 
where there may be open areas or loss of sur- 
rounding scar epithelium, conservative treatment 
with elastic bandages over the dressing or elastic 
adhesive strapping is used until there is healing 
or it is recognized that another operation will 
definitely be needed. 
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RESULTS OF TREATMENT 

Free thick split skin grafts were used in the re- 

pair of 62 patients: 59 direct replacements after 

excision of ulcers; 3 to cover defects left from 
flaps. 


Cases 
I operation—patients healed from 1 to 6 years...... 31 
I operation—patients still under observation 7 
1 operation—healed but patients cannot be traced 4 
I operation—patient dead from malignancy I 
2 operations—patients healed from 1 to 7 years. . 12 
2 operations—untraced.. .... 2.0.6... sees ee eee, 3 
3 operations—patients well 114 to 8 years.......... 3 
3 operations—patient still under observation I 
Amputations definitely have been avoided 3 
Malignancy probably ‘avoided I 


More than 1 operation required because of primary 
loss of graft . 3 
More than 1 operation required because of late ulcera- 
tion of graft; 1 was x-ray and 1 was arterial disease 
plus x-ray burn...... 3 
Second operation required because of breakdown in 
adjacent scar. In all others with more than 1 opera- 
tion, subsequent operations were required because 
the extent of the lesion prohibited doing complete 
repair at one time or because both legs were involved. 

Patients died before repair could be done .......... 2 

Repair accomplished with sliding flaps, patients well.. 2 

Percentages of cures are misleading because it 
is recognized that many patients may develop 
another ulcer at any time; however, it is probable 
that all patients can be kept well if they will re- 
port for treatment, and, therefore, we do not feel 
that the untraced and the patients still under 
observation should be counted against the healed 
cases. 
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’ WNHE most interesting fracture in the human 
skeleton is that through the neck of the 
femur. Since it is the fracture in which the 

greatest number of poor results or non-unions 

vecur, a controversial mode of treatment exists. 

Numerous and diversified methods of treatment 

have been proposed. A review of the recent litera- 

ture reveals numerous articles proposing some 
tvpe of external or internal immobilization of the 

fractured parts (1, 2, 3, 5, 7, 8, 10, 12, 13, 15, 19, 

20, 22, 30, 31, 32, 33). Since one is confronted 

with so many types of apparatus and the results 

are so varied, we have attempted to combine the 
fundamental principles of the various authors 
into one treatment with the addition of a plaster- 
of-Paris cast in which the patient can walk about. 

Anatomically, the upper one-third of the femur 
has a unique construction. It enters into an en- 
arthrodal diarthrosis with the acetabulum and 
transmits 80 per cent of the body weight in walk- 
ing and 30 per cent in standing. The neck forms 
an obtuse angle of 127 degrees with the shaft of 
the femur in its articulation with the acetabu- 
lum (Fig. 1). However, the head lies anterior to 
the condyles of the femur due to the antetortion 
of the neck, thus forming an angle of 15 degrees. 
This angle is known as the angle of declination 
(Fig. 2). The capsule of the hip joint covers ap- 
proximately three-fifths of the head and neck of 
the femur and acts as a periosteum during the 
growth period (24). In the adult, however, the 
neck of the femur has no periosteum with osteo- 
genic power. It is the lack of this power which 
makes fractures of the neck differ from shaft 
fractures, in that no callus is formed on the outer 
surface of the cortex, thus simulating the type of 
union seen in fractures of the skull. 

The weight of the body is transmitted through 
the acetabulum to the vertebral bodies of the 
first and second sacral vertebre through the 
lines of force of the trajectory in the upper third 
of the femur (Fig. 3). 

The trajectory is composed of three lamelle of 
scanty compact bone and a considerable number 
of spongy trabeculae. The pressure lamelle (Fig. 
3, 1) spread in the anterior, posterior, and inferior 
portion of the neck and pass forward in a spiral 


direction, probably due to the antetortion of the 
neck. The tension lamella (Fig. 3, B), passing 
in the superior anterior portion of the neck cross 
the pressure lamella in the head. The internal 
femoral lamine (Fig. 3, C) pass from the lesser 
trochanter to the greater trochanter crossing the 
tension lamellz at right angles and forming 
Ward’s triangle (Fig. 3, D). This triangular area 
is filled with spongy bone in young persons but 
in the old an atrophy begins at this point which 
causes a weakening in the architecture of the 
neck. There is also a gradual increase in the 
organic material in bone with advancing years 
making the bone less strong. The weakening 
from atrophy and increase in organic material 
may explain why fractures of the neck occur most 
frequently in persons of advancing age. Another 
observation is the inconsequential force that may 
cause a fracture of the femur neck in old people. 
Histories of the accident suggest a primary frac- 
ture of the neck from a misstep or twist of the leg 
and the fall secondary to the fracture. Old women 
on our fracture service frequently give this his- 
tory, ‘“My leg gave way under me and I fell on 
the kitchen floor.”’ 

Twenty-seven per cent of fractures of the 
femur occur in the neck. The results with bony 
union vary from 20 or 25 per cent (24) to 50 and 
60 per cent. The latter, as stated by King, 
“require careful consideration and analysis’’(16). 

The cause of non-union has passed through a 
controversial siege and is still an unsolved prob- 
lem. As early as 1820 Sir Astley Cooper thought 
non-union was entirely due to the interference 
with the blood supply. 

The vessels nourishing the head of the femur 
are the following: the blood vessel in the liga- 
mentum teres (posterior terminal branch of the 
obturator artery) ; the superior and inferior capsu- 
lar arteries and blood supply through the dia- 
physis of the femur from the nutrient artery of 
the femur (11, 18). 

The blood supply in fractures of the neck of 
the femur may be partially or completely cut 
off in the following manner: the capsule is usually 
torn posteriorly and the neck is separated from 
the head which remains attached to the acetabu- 


From the Female Fracture Service, Cook County Hospital and the Departments of Surgery at Loyola University and University of Illinois. 








Fig. 1. Normal angle of Fig. 2. Angle of declination 
of neck, 15 degrees. 


shaft and neck, 127 degrees. 


lum by the ligamentum teres. The head is so 
round and smooth that it may spin in its socket 
like a billiard ball and so twist the ligament that 
the artery within it becomes constricted. Many 
observers, however, doubt the existence of a 
competent blood supply to the head through the 
artery in the ligamentum teres. Before fusion of 
the head of the femur and its epiphysis has taken 
place, usually at the twentieth year, the arteries 
do not penetrate the epiphyseal line; at best there 
is a feeble anastomosis between the two vascu- 
lar systems. 

The much quoted article (9) on sections of the 
ligamentum teres in cadavers states that half of 
the series of 114 sections had arteries with a lumen 
ranging from 0.4 to 1.5 millimeters in diameter. 
The remainder had smaller lumen or were absent. 
The authors believe that the proximal portion 
of the head depends on the ligamentum teres for 
its blood supply. 

Nussbaum states that the vascular supply to 
the head from the ligamental artery is inconse- 
quential. He thinks that the capsular arteries 
are the most important. Santos (25), in a schol- 
arly paper, has shown the important blood supply 
to be from the capsular arteries. This fact is also 
suggested by the rapid healing of outer angle of 
the neck and of intertrochanteric fractures in con- 
tradistinction to the slow healing and non-union 
in mid-neck and subcapital fractures. 

Kistler, in 1932, in the work for which he won 
the Capp’s prize, stated that bone has a closed 
vascular system and was unable to produce 
anemic infarction by the injection of charcoal 
suspensions in bones in which the epiphysis and 
diaphysis had united. When there is a separa- 
tion of bones, as found before fusion of the epi- 
physis or in complete fractures of the neck of the 
femur, each fragment must get its own blood 
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Fig. 3. Trajectory of the femur. 


supply. The end arteries in the head fragment, 
due to injury and fracture, may allow or cause 
an aseptic necrosis in the head, unaccompanied 
by sequestrum. 

It is possible to have necrosis or “death of the 
head” with an intact capsule and ligamentum 
teres, if the vessels nourishing that head are in- 
jured by the trauma (26). Usually, however, in 
fractures of the femur neck one finds the capsule 
torn, thus adding further opportunity for necrosis 
of the head. 

The typical deformity in fractures of the neck 
of the femur is, first, shortening due to pull of 
extensor and flexor muscles; second, external 
rotation of shaft due to powerful rotator muscles; 
and, third, adduction of upper shaft by adductor 
muscles causing a coxa vara (Fig. 4). There are 
two distinct types of fractures of neck between 
the shaft and the head, the uncommon abduction 
or valgus fracture, the other the adduction or 
varus deformity which is very rarely impacted. 

The principle of manual reduction described by 
Royal Whitman in 1904 has been the accepted 
method up to the present day. The method con- 
sists in reduction of shortening by traction, ab- 
duction to restore the normal angle of the neck 
and internal rotation to approximate the frac- 
tured surfaces and keeping the outer fragment 
away from the capsule (Fig. 5) (32). The ap- 
proximation of the fragments, as in any fracture, 
is of primary importance, but especially so in 
fractures of the femur neck; since it is believed, 
especially by the writers, that bony union can 
take place if the blood supply can be re-estab- 
lished to the isolated head from the vascular shaft 
fragment. 

It is well known that true impacted fractures, 
although uncommon, heal readily by bony union. 
Impactions in which one or more spicules of bone 























>= - me 








Fig. 4. Typical deformity in fractures through the neck 
of femur with coxa vara deformity. 


impinge in the head should be disimpacted and 
correctly reduced for the reason that non-union 
usually results when they are left alone and not 
treated. 

Closed manipulative reduction by the Whit- 
man method is difficult to control for the follow- 
ing reasons: the degree of inversion and abduction 














ei Fig. 6. The normal angle of the fractured neck is main- 
i tained without abducting leg by tilting the pelvis up on 
i the unaffected side. 
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Fig. 5. Fracture after reduction; extension, abduction 
and internal rotation as evidenced by lesser trochanter 
disappearing from the anteroposterior view. 


varies with the individual deformity and must be 
checked in two planes; the extension can readily 
be measured by comparing the length of the 
reduced fracture with the length of the sound leg 


and verified by an anteroposterior roentgeno- 
gram. 








Fig. 7. Position in walking. Pelvis tilted up on un- 
affected side bringing fractured limb in perpendicular 
plane. 
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Fig. 8. Patient in a plaster spica with one leg free. Cast 
is molded snugly to the pelvis. 


Lateral views are considered routine in frac- 
tures of long bones but methods for lateral views 
of the neck have been a recent development in 
x-ray technique. George and Leonard have de- 
scribed a method which requires special curved 
cassettes and special technique, and even in the 
hands of the authors the films are distorted due 
to the curvature of the film. This method is 
thus impractical to the general surgeon. Other 
methods described cannot be taken clearly with 
the patient in a cast. 

Using a cadaver we have attempted to visual- 
ize the approximate optimum degree of abduction 
and inversion necessary to reduce the fragments 
and ascertain the value of Shenton’s line. It may 
be of interest to describe the technique used. A 
cadaver was firmly fixed to an x-ray table and the 
x-ray tube fixed in a constant position while films 
were exposed.’ A fracture of the neck of the 
femur was produced with a chisel and films taken 
at measured degrees of abduction and inversion. 
We found that Shenton’s line is of value, becom- 
ing distorted in upward and downward displace- 


1The cadaver and x-ray equipment were furnished by the Department 
of Anatomy, Loyola Medical School. 


RB Rae 


Fig. 9. Closeup of elevated shoe and walking iron in- 
corporated in the cast. 


ments of the shaft. It was found that it was pos- 
sible to have an apparent perfect alinement on an 
anteroposterior x-ray film (normal Shenton’s 
line), but on examination of the fragments the 
head was found to be partially or completely an- 
terior or posterior to the shaft fragment. Thirty 
degrees’ abduction with inversion enough to cause 
disappearance of lesser trochanter on the antero- 
posterior film is the best position for reduction. 

No one type of immobilization is practical in 
fractures of the femur neck as patients may have 
complicating diseases as cardiac disease or dia- 
betes with poor vascular supply to extremities. 
These preclude any manipulation or firm im- 
mobilization in a prone position as the patients 
may not be able to tolerate plaster casts. Also 
patients with various types of dermatitis cannot 
be encased in plaster-of-Paris. 

Other methods of treatment are: 

1. Skin traction. This method has been used 
for years in the women’s fracture service at the 
Cook County Hospital, and we are firmly con- 
vinced that this is mot the treatment for this frac- 
ture as it does not maintain internal rotation and 
only partially abducts the leg. 
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Fig. 10. 


Fig. 11. 


Fig. 10. M. B. Fracture through the neck of the femur 
with coxa vara, external rotation of the shaft as evidenced 
by prominence of the lesser trochanter. 

Fig. 11. M. B. Patient in a cast with overcorrection of 
coxa vara to coxa valgum. Internal rotation of shaft as 
evidenced by disappearance of the lesser trochanter in 
the anteroposterior view. 


2. The Wilkie boot method, consisting of plaster- 
of-Paris boot dressing applied to both iegs as far 
as the knee. A closed manipulation is done and 
both femurs are abducted and fixed with a cross 
bar incorporated in the plaster. Both knees be- 
come very stiff. We have been unsuccessful with 
this method. 

3. The Roger Anderson splint. This uses well 
leg counter extension. The position is main- 
tained by tilting the pelvis up on the sound side 
and pulling on the fractured femur through a nail 
inserted in the femur or tibia (Fig. 6). Both legs 
must be incorporated in plaster to the mid-thigh. 
This causes stiffness in both knees and exerts 
pressure on two joints; namely the upper surface 
of the acetabulum of the unfractured side, and 
second, pressure in the knee joint of the same side 
by causing a diminution in the 'joint space. 
Complications and death have been observed from 
pressure by the cast on the dorsum of the foot of 
the fractured leg. Since both legs are rigidly fixed 
the patient cannot turn over without aid. 

We shall not discuss internal fixation of this 
fracture as it is not within the scope of this paper 
except to mention the fact that we are at present 
experimenting with a new method of internal 
fixation without arthrotomy. Internal fixation 
at present necessitates an open reduction which 
leads to an increase in mortality. 

Boehler has described an ambulatory treatment 
for fractures of the femur neck. A search through 


Fig. 12. Fig. 13. 

Fig. 12. M. B. Film taken 8 weeks after Figure 11 was 
taken. The fragments have become impacted on walking 
in the cast. Shenton’s line is restored. 

Fig. 13. M. B. End result 7 months after reduction. 
There is excellent bony union. There are bony trabecula- 
tions crossing the fracture line. Coxa valga with no short- 
ening of the extremity. 


the literature for work on ambulatory treatment 
for fractures of the femur neck back as far as 1878 
has been unrewarded. Orthopedicians thought 
of using ambulant treatment as early as 1878. 
Krause (quoted by Scudder) attempted to use 
plaster-of-Paris as an ambulatory splint in frac- 
tures of the shaft of the femur in 1894 but advised 
against its use in fractures of the femur neck. 
Speed, Lilienthal, and Schwahn have reported a 
total of 10 cases of fracture of the femur neck in 
patients who were walking about on impacted 
and unrecognized fractures until presenting them- 
selves to the various authors. These are not the 
type of cases with which we are dealing, except in 
one instance. 

The ambulatory treatment of fractures of the 
femur neck appealed to us for the following rea- 
sons: ? 

1. Walking in abduction with proper immobi- 
lization causes repeated impaction in the axis of 
the neck of the femur, thereby stimulating vas- 
cularization, bone repair, and enhances the gen- 
eral well being of the patient. 

2. A single spica cast immobilizes the least 
possible number of joints. 

3. There is less muscular atrophy in the in- 
jured limb. 

4. Patients do not require hospitalization or 
special attendants 3 weeks after the reduction. 
This reduces the hospital cost and allows the 
patient to live in a happier home environment. 
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Fig. 14. 


Fig. 15. 


Fig. 16. 


Fig. 14. A. T. Film taken upon entrance. Fracture through neck of the femur with 
overriding of the fragments and marked displacement of shaft. 


Fig. 15. A. T. 
White densities are tacks in the cast. 
Fig. 16. A. T. 


Film taken after reduction and incorporation in a plaster cast. 


End-result 8 months after Figure 15 was taken. Note valgus 
3 £ 


position and bony trabecule crossing the site of fracture. 


The problems we encountered were the fol- 
lowing: 

1. To select patients who were suitable for 
plaster casts. 

2. To correct the deformity of a coxa vara 
position into an overcorrected coxa valga de- 
formity so that walking would impact the frag- 
ments rather than allow a slipping upward of the 
shaft. 

3. To construct a cast strong enough to splint 
the leg but light enough to be carried about by 
the patient. 

4. To immobilize the pelvis and allow one leg 
to be free. 


Fig. 17, left. A. S. Incorporation in a cast after closed 
manipulative reduction. 

Fig. 18. A. S. Five months later. Bony union, dense 
white line crossing neck evidence of fracture site. Separa- 
tion at inner angle of neck seen in Figure 17 has com- 
pletely filled in with bone. 


TECHNIQUE 

All patients entering the female fracture serv- 
ice with acute fractures are given one-quarter 
grain of morphine sulphate and placed in Buck’s 
extension (skin traction). This immediately 
relieves the muscle spasm and pain thus combating 
shock. A roentgenogram is taken with a port- 
able machine and the diagnosis is confirmed or 
corrected. When the patient has recuperated 
sufficiently, usually 5 or 6 days after the fracture 
occurred, she is placed in a stockinette fabric on 
a Hawley table and anesthetized with ether. 
Whitman’s closed manipulative reduction is per- 
formed as outlined. The fragments are arti- 
ficially impacted by the Cotton method. This is 
done by padding the greater trochanter with 
saddler felt and striking three or four blows in the 
direction of the axis of the neck of the femur while 
an assistant fixes the pelvis. The impaction holds 
the fragments loosely in place. The bony promin- 
ences, crests of ilia, sacrum, head of fibula, mal- 
leoli and heel are padded with sheet wadding and 
felt, and a snugly fitting plaster cast is applied, 
great care being taken to mold it carefully to 
the contour of the pelvis. Upward displacement 
of the shaft is prevented by careful molding of the 
cast between the greater trochanter and the crest 
of the ilium. The cast extends from the toes of 
the affected side to the sixth rib on the opposite 
side. A metal walking iron is incorporated in 
the cast to prevent cracking the cast on walking. 
The cast is finished with the limb in abduction 
(Fig. 5). Walking in this position would be 
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Fig. 19, left. M. K. Fracture through mid-position of 
neck in traction; poor abduction, insufficient extension, 
no internal rotation. 

Fig. 20. M.K. End-result. On removal from cast some 
absorption of neck took place. Good union, dense callus 
along fracture line. 


awkward or impossible so that it was necessary 
to tilt the pelvis up on the opposite side and thus 
bring the fractured limb to a more nearly per- 
pendicular position. The impact on walking 
would also be more nearly in the axis of the femur 
neck and through the acetabulum thereby im- 
pacting the fragments with each step (Fig. 7). 

An inexpensive light weight shoe elevation was 
constructed of several thicknesses of celotex (wood 
fiber composition) covered with a thin rubber 
matting and clamped to the patient’s old shoe. 
The total cost of this shoe was twenty-five cents. 
When the cast becomes thoroughly dry, usually 
48 hours, a roentgenogram is taken and if the po- 
sition is satisfactory the patient is taught to walk 
with the aid of crutches. The cast has been so 
constructed that its total weight varies from 101% 
to 12 pounds (Figs. 8 and 9). 

A. T. (Figs. 14, 15,and 16) is a patient 40 years of age who 
walked with this cast unaided by crutches. She returned 
to the hospital at intervals of 3 weeks to check the position 
of the fragments by x-ray. This individual had cared for a 
family of three children, cooking, washing clothes, and 
even walking stairs. This, being our first attempt with the 
ambulatory method, the patient was kept in the cast for 
4'2 months with an excellent bony union. Figure 16 shows 
the same patient 12 months after the fracture. 

Impaction of the fragments does take place. 
This is illustrated in the following roentgeno- 
grams of M. B. (Figs. 10, 11, 12, and 13). The 
fragments were overcorrected so that a valgus 
deformity existed with a separation on the medial 
surface of the neck. After walking 8 weeks, the 
fragments were nicely impacted and approxi- 
mated. 

Twenty-two patients have been treated by this 
method. Of these patients 17, or 77 per cent, have 
union of the fracture. Suggested reasons for non- 


Fig. 21, left. R. G. Fracture through the neck of the 
femur. Incorporated in a cast. Coxa valgum from over 
correction. 

Fig. 22. R. G. End-result in valgus 


5 months after 
Figure 21 was taken. Increased length of leg ! 


1, of an inch. 


union in 3 Cases are: one patient was weak and 
could not walk with the cast and so continued a 
down-hill course; a biopsy of a growth in the 
cervix revealed a carcinoma classified clinically 
as group four; Case 2 was a patient placed in the 
cast after being in traction 6 weeks and she re- 
fused to walk. Position of the fragments was 
maintained for 3 months but the result was a non- 
union; Case 3 was that of a colored woman, age 
55 years, who became dizzy while walking in a 
wet corridor and slipped, breaking her cast and 
causing a loss of position of fragments. We re- 
moved the cast after only 4 weeks of this treat- 
ment and placed the patient in bed. We have 
counted this as a case of non-union. 

Follow up examinations in our out-patient 
clinic up to 1% years after removal of cast have 
been gratifying. The patients have been cau- 


Fig. 23, left. A. L. Reduction of fracture of femur neck 
and artificial impaction of fragments. Note the sclerosis of 
the femoral and profunda arteries. 

Fig. 24. A. L. End-result 9 months after Figure 23 
was taken. Increased deposit of calcium along fracture 
line. Roentgenologist reported no fracture. 
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tioned against weight bearing for 1 year following 
injury. This period should be sufficient for solid 
bony union and thus prevent a coxa vara de- 
formity. 

Fractures which have been well alined and show 
bony trabecule crossing the fracture line are con- 
sidered healed with excellent union in contra- 
distinction to fibrous union with deformity. 

Photographs of 6 patients treated by the am- 
bulatory method are shown. 


CONCLUSIONS 

1. By obtaining accurate apposition of frag- 
ments with impaction the patient can advan- 
tageously be made ambulatory. 

2. Seventeen, or 77 per cent, of fractures of the 
neck of the femur in this series of 22 selected cases 
have united. 

3. Cadaver experimentation shows that lateral 
displacement of shaft fragments may occur in 
neck fractures with an anteroposterior roent- 
genogram showing a normal Shenton’s line. 

4. Thirty degrees of abduction with sufficient 
inversion to cause a disappearance of the lesser 
trochanter from the anteroposterior film is the 
optimum position in reduction. 

5. An inexpensive elevated shoe and a light 
plaster cast have been constructed. 

6. Abduction can be maintained by fixing the 
pelvis to the injured extremity without immobi- 
lizing the well extremity. 

7. The average time of hospitalization has 
been reduced from 110 days to 30 days. 

8. Patients are happier, gain weight and 
strength, and can remain in their usual environ- 
ment at home without special attendants. 
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CYSTOCELE 


Its ANATOMICAL DISTURBANCE AND RECONSTRUCTION 
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From the Department of Anatomy, Columbia University Medical School, and the Woman’s Hospital, New York 


PERATIONS for the relief of cystocele have 
( ) undergone a gradual transformation from 
that of a simple denudation of the vaginal 
mucous membrane in the midline anteriorly 
and its reapproximation with sutures, to an over- 
lapping of the muscular wall of the vagina (as 
described by Rawls and modified by Bissell) 
or by the excision of the relaxed portion, which 
was then reconstructed by means of sutures. 
These operative procedures would lead one to 
assume that the anatomical damage was in the 
anterior wall of the vagina alone. Among those 
who were first to stress that structures other than 
the vagina itself were at fault in the causation of 
a cystocele was Ward, who spoke of the utiliza- 
tion of the pillars of the bladder, in addition to 
the usual operative work upon the vagina itself. 
This work is admirably described in Kelly’s 
Gynecology. 

In dealing with a cystocele, two structures 
must be considered: the vagina and the bladder 
together with their covering of fibro-areolar tissue 
(the so called endopelvic fascia) and the lateral 
support of these structures. The vagina is a fibro- 
muscular tube (as described by Goff and Blair- 
Bell) suspended in the center of a sling which is 
made up laterally of the vaginal arteries, veins, 
nerves, and lymphatics. These structures lie in 
the preperitoneal tissue which protects and binds 
them together, thereby forming a structure which 
has been called the lateral ligament of the vagina. 
This so called ligament is really a mesentery of 
the vagina, but being devoid of a peritoneal 
covering, it could more descriptively be called the 
lateral mesenteroid of the vagina. This attach- 
ment prevents retraction of the lateral walls and 
causes the vagina to be flattened anteroposte- 
riorly. A thin layer of preperitoneal tissue is 
continued medially from the lateral mesenteroid 
to ensheath the vagina. This reflection is fre- 
quently referred to as the paravaginal connective 
tissue, and even in a greatly hypertrophied case 
has little value as a supporting structure other 
than through its continuity with the lateral 
mesenteroid of the vagina. 

The bladder, the second structure to be con- 
sidered, and vagina have a distinct resemblance 
to each other. They are both hollow organs lying 


in the preperitoneal layer and are suspended 
laterally by their blood supply. The lateral sup- 
port of the bladder is composed of the superior, 
middle, and inferior vesical vessels, nerves, and 
lymphatics. The preperitoneal tissue extends 
medially from the lateral support to ensheath the 
bladder with a layer of so called paravesical con- 
nective tissue, which is of a denser consistency 
than that ensheathing the vagina. That portion 
covering the vaginal surface of the bladder, how- 
ever, is denser than the portion covering the 
abdominal surface which must be elastic to permit 
a distention of the bladder. The denser structure 
applied to the vaginal surface of the bladder fixes 
this area and aids in forming the so called base of 
the bladder, which is not noticeably distorted by 
distention with urine. 

The preperitoneal or paravaginal connective 
tissue covering the vagina and the same structure 
on the bladder are distinct entities, so that a line 
of cleavage is easily entered, but in the region of 
the cervix there is a union of the two ensheathing 
structures. The vesical portion has been traced 
proximo-distally, instead of laterally, and has 
been called the pubocervical ligament due to its 
continuity with the preperitoneal layer behind 
the pubic bone, the under surface of the bladder 
and the cervix. This structure then acts as an 
anterior limb of the cervix, the lateral limb being 
the lateral mesenteroid or cardinal ligament and 
the posterior limb, the uterosacral ligament. 
Besides drawing the cervix anteriorly, it attaches 
the bladder to the cervix and thereby strengthens 
the vesico-uterine pouch and prevents a hernia- 
tion between the bladder and the vagina by a 
loop of intestine. The structure also fixes the 
base of the bladder and because of its attachment 
to the cervix, it becomes tense as the uterus is 
displaced posteriorly, by the filling bladder. 
Strain is thereby relieved from the anterior wall 
of the vagina. This function can be readily ob- 
served by distending the bladder, after the ante- 
rior wall of the vagina has been incised and 
mobilized. An undamaged pubocervical ligament 
will prevent a bulging of the bladder, while a 
traumatized structure will permit bulging. In 
old injuries‘it is possible that the torn pubo- 
cervical ligament through its relaxation proximo- 












Fig. 1. 1, Triangular ligament; 2, deep transverse peri- 
neal muscle; 3, levator fibers to urethra; 4, rectovaginal 
mesenteroid; 5, pubo-urethro-cervical ligament; 6, uterine 
vessels. 


distally permits the uterus to retrovert and sec- 
ondarily permits its descent through increased 
intra-abdominal pressure. 

During the second stage of labor, the fetal 
head so completely fills the true pelvis that in- 
ternal rotation, flexion, and even molding are 
required to permit the passage through it. This 
means, of course, that the vagina must be 
stretched to practically line the pelvic canal. 
Most of the stretching takes place in the anterior 
and posterior walls, thereby protecting the vas- 
cular structures in the lateral mesenteroid. In 
young women with an average pelvis and an 
average size child, it is not too much to expect 
the vagina to accommodate the passage of the 
fetus; but with older mothers the elasticity of 
the tissues is lessened and the vagina may tear, 
or unless the head is assisted in its passage through 
the birth canal, the prolonged stretching of the 
vagina and its preperitoneal covering may be 
carried beyond its threshold of resilience and 
remain permanently relaxed. 

Having visualized the vagina as the lining of 
the birth canal, let us now consider what happens 
to the bladder as it is displaced by the stretching 
vagina. The fundus, with its thin covering of 
preperitoneal tissue, is readily distorted, without 
damage, because this is part of its normal func- 
tion as a reservoir for urine. The lateral ligament 
or mesenteroid of the bladder, like the lateral 
mesenteroid of the vagina, is fairly well protected, 
because of its vascular consistency, so that most 
of the accommodation takes place in the area 
between the lateral mesenteroids, namely in the 
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Fig. 2. A, 
cervical ligament; C, vagina. 


Lateral mesenteroid of bladder; B, pubo- 


so called pubocervical ligament, which is inti- 
mately attached to the base of the bladder. The 
same principle applies here with regard to age. 
Too rapid a delivery, requiring a rapid readjust- 
ment of the soft parts, may tear them; while a 
prolonged stretching, during a long second stage, 
may destroy its resiliency and permit sagging. 

It is interesting to note that the cystocele is 
usually in the midline at the proximal part of the 
vagina. This is due to the fact that the para- 
vesical connective tissue on the base of the bladder 
(the pubocervical ligament) is attached to the 
cervix. It is quite easy to visualize the effect of 
the first stage of labor upon this structure at its 
cervical insertion. An attachment of approxi- 
mately 1 centimeter in width becomes thinner as 
the cervix dilates and at full dilation is about 9 
times as wide and correspondingly decreased in 
thickness. During the second stage of labor, it is 
often noted that the anterior wall of the vagina, 
and the bladder, is pushed before the descending 
head, this further weakens the pubocervical liga- 
ment, because it is elongated proximodistally and 
may tear its thinned attachment from the cervix. 
After the delivery the cervix rapidly contracts, 
due to its muscular structure, but the pubo- 
cervical ligament remains relaxed and may re- 
quire days to involute. It is for this reason that 
the patient should be confined to bed. 

Several gynecologists have recognized that 
there is a weakness at the so called triangular 
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Fig. 3. Incision through entire thick- 
ness of vaginal wall from the cervix to 
the anterior perineal body. 


area in the anterior fornix of the vagina, i.e., the 
area bounded posteriorly by the cervix, ante- 
riorly by the bladder and proximally by the 
vesico-uterine fold. A true defect in this area 
should predispose to an enterocele anterior to the 
cervix, which is extremely rare. The lesion while 
beginning in this area consists of a relaxation or 
more frequently a retraction of the pubocervical 
ligaments from the midline through which the 
bladder herniates and distorts the anterior wall 
of the vagina. Occasionally the ligament is torn 
away from its cervical attachment, thereby per- 
mitting a retroversion of the uterus and later a 
prolapse. 

An injury to the pubocervical ligament as well 
as the anterior wall of the vagina are essential for 
the formation of a cystocele. It is the author’s 
opinion, however, that an overstretched vagina 
will involute normally due to the presence of a 
large amount of involuntary muscular fibers in 
its wall, unless it is constantly distorted by torn 
or relaxed supports of the bladder which permits 
a herniation through the weakened area. 

The usual operation in which the entire thick- 
ness of the vagina is incised between two retract- 
ing Ellis clamps placed lateral to the midline in 
the upper portion of the vagina, and the bladder 
mobilized until the incision can be continued to 
the urethra is usually satisfactory, if sufficient 
vaginal wall is excised lateral to the midline and 
the defect is closed with interruped sutures. The 
scar tissue formed by mobilizing the bladder and 
the reconstruction of the anterior vaginal wall 
secondarily but incompletely reapproximates the 
retracted pubocervical ligaments and thereby 
prevents herniation of the bladder through the 
retracted structures. This technique, while satis- 
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Fig. 4. Laceration of the preperi- Fig. 5. Reapproximation of the 
toneal tissue on the base of the bladder —_ pubocervical ligament facilitates recon- 
which may extend into the muscularis. 


struction of the urethral sphincters. 


factory in the majority of cases, is not sufficient 
in a patient having a very thin or badly scarred 
anterior vaginal wall, nor in the case in which the 
pubocervical ligament is torn from its cervical 
attachment. In this type, as in all of the author’s 
cases, the bladder is mobilized from the anterior 
wall of the vagina until a smooth, greyish glisten- 
ing tissue is exposed on the bladder, lateral to 
the roughened bleeding midline area. This tissue 
represents the retracted pubocervical ligaments 
which must be reapproximated in the midline, if the 
pressure from the full bladder or from straining 
is to be removed from the second line of defense, 
the vaginal wall. The approximation is best if 
interrupted sutures are used. A_ continuous 
suture may shorten the ligament and draw the 
cervix toward the pubic bone and thereby shorten 
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Fig. 6. The vagina is anchored to the cervix to create 
an anterior cervical fornix and at the urethra it is anchored 
to the levator to restore the normal dimpling of the vagina 
about the upper third of the urethra. 
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the anterior wall of the vagina. In case the liga- 
ment is torn from its cervical attachment or 
elongated proximodistally, it is advisable to 
reattach it to the cervix, preferably at a higher 
level than normal. In the region of the urethra 
the ligament appears to terminate, because it is 
reflected onto the proximal surface of the levator. 
With this orientation it is possible to place a 
distal suture which will approximate the levator 
between the urethra and the vagina should it be 
desirable to relieve incontinence. 

After reconstructing the pubocervical ligament, 
it is not necessary to excise the redundant vaginal 
wall because it will involute after the strain has 
been removed, through its involuntary muscular 
fibers thereby restoring a normal contour; how- 
ever to lessen the tendency to the formation of a 
hematoma from oozing, it is advisable to excise 
the redundant vaginal wall and reconstruct it 
with interrupted sutures. 

In the region of the cervix it is necessary to 
reconstruct a fornix, so it is advisable to grasp 
this structure with several sutures as the proximal 
portion of the vagina is closed. A similar suture 
should anchor the urethral area to the levator if 
it is desirable to simulate the nullipara. Strange 
as it may seem, a larger quantity of urine is 
excreted in those cases in which the pubocervical 
ligament is utilized, in the repair of cystocele, 
than in those cases in which only the vaginal 
wall is reconstructed. 

For those who are sensitive about failures, the 
procedure described will lessen the fear that one 
may have of a recurrence and particularly of the 
embarrassing stricture which may follow the 
removal of too much vaginal wall by the younger 
gynecologist. ; 

CONCLUSIONS 

1. The bladder, like the vagina is suspended in 
the center of a sling which is made up of blood 
vessels and nerves supplying the organ. This 
structure is essentially a mesentery but being 
devoid of a peritoneal coat could more descrip- 
tively be called a mesenteroid than a ligament. 

2. The paravesical and paravaginal connective 
tissue layer is a medial ensheathing extension 
from the lateral mesenteroids. 
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3. The paravesical layer on the vaginal surface 
of the bladder is intimately attached to the 
bladder and has been called the pubocervica! 
ligament. 

4. The pubocervical ligament acts as the ante- 
rior support of the cervix and also as a shelf for 
the base of the bladder. It may also aid in 
maintaining an anteverted position of the uterus 

5. A dilating cervix stretches and may tear its 
anterior cervical attachments. 

6. During the second stage of labor the vagina 
practically lines the true pelvis, which means that 
the bladder must be displaced anteriorly. Such a 
displacement may overstretch or tear the area 
between its lateral mesenteroids. 

7. A cystocele may result from the over- 
stretching or tearing of the thin preperitoneal 
layer on the base of the bladder. 

8. Tightening this tissue from side to side not 
only reconstructs the damage to the base of the 
bladder but it likewise increases the tone of the 
lateral mesenteroids. 

g. It is not imperative to remove the redun- 
dant vaginal layersaccurately after the completion 
of the bladder reconstruction because the invol- 
untary muscular coat will adapt to a normal] 
contour. 

10. Embarrassing strictures, or undercorrected 
cystoceles, will be fewer if the thin preperitoneal 
tissue on the base of the bladder is utilized in 
performing the operation. 

11. The operation for incontinence is greatly 
facilitated by this technique which aids in orient- 
ing the operator about to reconstruct the vesica] 
sphincters. 
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'N previous communications members of the 
thoracic group of the Mount Sinai Hospital 
have set forth their views concerning various 

aspects of putrid abscess of the lung (1, 2, 3, 4, 
5. 7, 8, 10). This contribution, our first dealing 
specifically with acute putrid pulmonary abscess, 
is concerned especially with treatment by surgical 
methods. Its purpose is to discuss the indications 
for operation, to describe an operative technique, 
and to present the results obtained in a series of 
37 consecutive cases. 

A review of the literature of putrid abscess of 
the lung reveals considerable disagreement in 
regard to questions of therapy. Thus, differences 
of opinion have been expressed not only as to the 
measures to be employed, but also as to the time 
when various types of treatment should be under- 
taken. The chief reason for these divergent 
viewpoints apparently is a lack of unanimity of 
concept concerning such furidamentally impor- 
tant aspects of the subject as etiology, patho- 
genesis, and pathology. In particular, we are of 
the opinion that an appreciation of the patho- 
logical features comprises the foundation of cor- 
rect treatment. Accordingly, our concept of the 
pathology of acute abscess of the lung first will 
be presented.” This shall be done without refer- 
ence to the literature, the purpose being to record 
only our personal observations. 


PATHOLOGY 


Putrid pulmonary abscess, the result of known 
or assumed aspiration, begins characteristically 
in, and distal to, one of the smaller bronchi at 
the site of arrest of aspirated infective material. 
An intense necrotizing inflammation of the bron- 
chus and its tributary bronchioles constitutes the 
first stage. The inflammatory process soon ex- 
tends to the parenchymal area to which the in- 
volved bronchioles are distributed. The resulting 
necrotizing, gangrenous infection of a broncho- 
pulmonary segment (3), thus is situated in- 
variably only a short distance beneath the visceral 
pleura. An early and pronounced overlying 
pleuritis is a constant accompaniment and is a 
pathognomonic feature. Rapid destruction of 
bronchial walls and blood vessels takes place 


*This subject will be described fully in a paper by Drs. C. B. Rabin 
and Ameil Glass, now in the process of preparation. 
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within the involved area. Liquefaction soon super- 
venes, and a localized gangrenous abscess results. 
We have ample evidence, gathered at the time of 
operation (and at autopsy examination in in- 
stances of acute spillover infection), to demon- 
strate that cavitation exists within a week or 10 
days of the onset of infection. The average 
diameter of an acute abscess (as noted at opera- 
tion) is about 2 inches. The lesion is always 
situated superficially within the lobe. The over- 
lying visceral pleura is the site of fibrous adhe- 
sions which unite it to the apposed pleural sur- 
face. Occasionally the situation of the lesion may 
result in the formation of adhesions only between 
two adjoining lobes, or between the under surface 
of the lower lobe and the diaphragm, or between 
one of the lobes and the mediastinal pleura. The 
clinical significance of this fact will be indicated 
in a later paragraph. The abscess cavity contains 
foul pus, detritus, and gangrenous pulmonary 
sloughs. Its interior soon becomes smooth 
walled. The orifices of one or more bronchi of 
smaller order can be discerned in the walls of the 
cavity at the time of operation, or after sloughs 
have separated. The constant presence of the 
pathological features which have been here de- 
scribed, and their adherence to the pattern which 
has been outlined, apparently constitute a spe- 
cific response to anaerobic infection. 

The typical acute putrid abscess thus is a soli- 
tary, spherical, unilocular lesion in the lung 
associated with walling-off pleural adhesions. The 
pleural response, in the form of adhesions over- 
lying the lesion, occurs regularly, very early in 
the disease, and usually to a pronounced, albeit 
sometimes limited, extent. A shell of lung, a 
quarter of an inch or less in thickness, overlies 
the cavity and is interposed between it and the 
sealed off pleure. This shell is essentially avas- 
cular and presents both microscopic and mac- 
roscopic evidence of chronic as well as acute in- 
flammation. All of these features are uniformly 
present and are well developed within a week or 
10 days of the onset. 

In the subacute stage of abscess of the lung, 
fibrosis develops, not only in the wall of the cavity 
but also in the surrounding pulmonary paren- 
chyma. Spillover infection of adjacent broncho- 
pulmonary segments also is apt to occur. The 


From the Surgical Service of Dr. Harold Neuhof, The Mount Sinai Hospital. Presented before the New York Surgical Society, January 8, 1936. 
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Fig. 1. Case 12. Abscess of right upper lobe. Film on 
admission 14 days after onset of illness. Well defined 
abscess with fluid level. Note extensive pleural reaction 
about ab 


lesion thereby becomes multilocular, and even 
multiple cavities may be formed. Bronchiectasis 
sets in. The greatest danger in this stage is that 
of acute gangrenous bronchopneumonia which, 
when it occurs, is an almost uniformly fatal com- 


plication. 

The transition from the subacute to the chronic 
stage occurs insidiously. In the latter, spontane- 
ous subsidence is excessively rare. The secondary 
structural changes in the pulmonary parenchyma 
and bronchi become marked and so well estab- 
lished that even if the original abscess of the lung 
heals the former often remain. In addition to the 
danger to life from pulmonary comp|%ations, 
danger from other sources exist. Thus, amy- 
loidosis and metastatic putrid cerebral or periph- 
eral suppurative phenomena are not infrequent 
causes of death in untreated cases. 

Putrid pyopneumothorax, an important and 
not uncommon complication of acute abscess of 
the lung, has been discussed fully elsewhere (6). 
Pleural invasion may be due to an insignificant 
(or not discoverable) pulmonary lesion, to a 
demonstrable small perforated subpleural ab- 
scess, or to the perforation of a lesion presenting 
the features of acute abscess as described in pre- 
ceding paragraphs. In this communication we 
are concerned, however, only with pyopneumo- 
thorax due to the last mentioned cause. 

Before the discussion on pathology is closed, 
some comments concerning so called “central 


Fig. 2. Case 12. Bronchogram 9 months after opera- 
tion. Pulmonary infiltration has disappeared. Branches 
of upper lobe bronchi which are visualized are normal. 
Note bridging of resected ribs. 


abscess”’ and “‘post-pneumonic”’ abscess of the 
lung are in order. Our opinion, based upon per- 
sonal experience, is that so called “central” 
(‘hilar’) putrid abscess of the lung does not 
exist. We believe that the latter is erroneously 
diagnosed as such because it appears to lie deeply 
in the substance of the lung. On careful examina- 
tion however, we have found that such abscesses 
lie on or near the interlobar fissures, on or near 
the mediastinal aspect of a lobe, or near the dia- 
phragm. In other words, although they appear 
to be deep or “central,” they actually are imme- 
diately beneath the visceral pleura. 

An appreciable number of patients with acute 
putrid pulmonary abscess enter the hospital under 
the diagnosis of bronchopneumonia. In these 
cases the etiology is “indeterminate” or un- 
known, and the early clinical manifestations and 
roentgen-ray findings appear characteristic only 
of pneumonia. We believe that these are not 
cases of bronchopneumonia followed by lung 
abscess, but are cases of primary abscess of the 
lung that present fulminating manifestations from 
the onset. The severe clinical manifestations and 
the comparatively late demonstration of cavita- 
tion on the x-ray film, are explained by the delay 
of spontaneous drainage of the contents of the 
abscess into a bronchus. 
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Fig. 3. Case 16. Large abscess of left upper lobe re- 
sembling localized pyopneumothorax. Film on admission 
3% weeks after onset of illness. 


Fig. 4. Case 16. Lateral view. Note limitation of 
lesion to upper lobe. 
DEFINITION 
A review of our material makes it evident that 
variations in pathological characteristics exist in 
certain cases of fairly early abscess of the lung. 
Thus an abscess of short duration not infrequently 


Fig. 5. Case 16. Roentgenogram taken 2 weeks after Fig. 6. Case 16. Bronchogram 8 months after operation. 
operation, showing the iodoform packing within the Pulmonary infiltration has disappeared. Note expansion 
abscess cavity. Note the subsidence of infiltration in the of upper lobe. Bronchial tree normal except for a few 
surrounding tissue. small dilatations in the vicinity of the former abscess. 
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Fig. 7. Case 22. Abscess of right upper lobe. Film on 
admission 8 days after onset of illness. Note small fluid 
level, and also the marked pleural reaction over entire 
upper lobe. 


may be bilecular, and may present certain patho- 
logical features common to the subacute phase. 
On the other hand, an abscess of long duration 
occasionally may be unilocular and the sur- 
rounding pulmonary parenchyma may be in- 
volved only to a relatively slight degree. A 
definition of ‘‘acute” abscess of the lung based 
upon pathological features, therefore, is difficult. 
After thorough consideration it was decided to 
define it on the basis of duration alone. We term 
a putrid abscess “acute,” when it is of less than 6 
weeks’ duration from the time of onset of the first 
symptoms definitely referable to it. An arbitrary 
line obviously has been drawn, but the establish- 
ment of some precise limit was necessary. A 
certain number of cases of abscess of the lung 
present beginning fibrosis and multilocularity 
and show a tendency to develop spillover gan- 
grenous bronchopneumonia at the end of 6 weeks. 
By establishing this limit we have excluded a 
rather large number of satisfactory surgical 
results; on the other hand we also have 
excluded some unsatisfactory results and fa- 
talities. 


ARGUMENT 


From the discussion of the pathological features 
of abscess of the lung, one should not infer that 
all cases pass from the,“acute into the chronic 
phase unless they are operated upon. On the 
contrary, there are acute abscesses of mild type 


Fig. 8. Case 22. Film 3 months after operation. Note 
clearing of pulmonary and pleural reaction. Beginning re- 
generation of resected rib not to be mistaken for persisting 
cavity. 


which subside spontaneously during the acute 
phase, and for which the patients are not referred 
to the hospital for treatment. Furthermore, 
some patients may not be sufficiently ill even to 
seek medical aid. On the other hand, certain 
cases of acute abscess of the lung are referred to 
the hospital because their progress is unsatis- 
factory. These “hospital cases” are the ones with 
which we are concerned specifically in this com- 
munication. Spontaneous cure in this group 
occurs in only about 23.5 per cent (10). Pseudo- 
cures, however, in which patients who apparently 
are recovering but actually are entering in- 
sidiously into the subacute and chronic stages, 
are common. Since our experience, for the most 
part, has been with these graver lesions, the 
operative indications to be presented are not 
meant to be applicable to all varieties of acute 
abscess of the lung, but are referable only to so 
called “hospital cases.” 

As the result of observation and study of a 
series of approximately 300 cases of putrid abscess 
of the lung, we have been impressed by the com- 
paratively low incidence of cure following con- 
servative therapy in the early stages of grave 
cases, and also by the high incidence of morbidity 
and mortality in the chronic stage with or without 
operation. It may be mentioned in passing that 
one reason for so called conservative therapy in 
the acute stage is the fact that the disease is not 
often fatal in the initial weeks. It should be 
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Fig. 9. Case 24. Abscess of left upper lobe (axillary 
portion). Film on admission 1o days after onset of illness. 
Note pulmonary infiltration and fluid level. Large cavity 
found at operation, indicating that the “pulmonary in- 
filtration” represented a collection of pus. 


Fig. 10. Case 24. Lateral view. Note pulmonary infiltra- 
tion and multiple small fluid levels, above interlobar fissure. 


Fig. 11. Case 24. Film 2 months after operation. Pul- 
monary infiltration has disappeared. Slight pleural re- 
action still present. 


Fig. 12. Case 24. Lateral view 2 months after opera- 
tion. Note disappearance of pulmonary infiltration and 
fluid levels. Hilar structures not to be confused with latter, 





Fig. 13. Case 34. Abscess of left upper lobe. Film 
taken 3% weeks after onset of illness, prior to admission 
to hospital. 


emphasized, however, that an abscess of the lung 
of short duration may erode into the pleura, and 
that this complication, not ordinarily included in 
computing the morbidity of acute abscess, is 
always serious and not infrequently fatal. In 
other words, putrid pyopneumothorax (putrid 
empyema) and the deaths which are attribut- 
able to this condition must be considered, if the 
seriousness of acute abscess’ of‘ the lung is to be 
appreciated. 

The dangers resulting from complications in 
the acute phase of abscess of the lung and the 
dangers of the later phases, become cogent argu- 
ments against awaiting them. Indirectly, they 
comprise an argument in favor of early operation. 
Any type of therapy that is curative in the acute 
stages and thereby removes from the patient the 
threat of the chronic phase, merits careful con- 
sideration. Before one may advocate a type of 
therapy which differs radically from that in usual 
practice, its safety, among other attributes, must 
be evident. Such evidence is afforded by the re- 
sults of treatment which are to be presented. The 
results are so good not only as to recovery from 
operation but also as to complete restoration of 
health, and on the other hand the uncertainties 
and complications of delay are so fraught with 
danger, that we are convinced that the manage- 
ment of acute abscess of the lung will parallel 
within a few years, that of other localized sup- 
purative lesions. 
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Fig. 14. Case 34. Film on admission 8 days later. Ab- 
scess of left upper lobe has perforated, producing a lo- 


calized pyopneumothorax. Note marked increase of 
pleura reaction and multiple fluid levels. 


OPERATIVE INDICATIONS 

Our advocacy of surgical treatment of acute 
abscess of the lung was not based originally upon 
any plan of surgical experimentation, but devel- 
oped, in part, as the result of experiences with a 
few fulminating cases. Early among these was 
one in which operation was performed when the 
outlook appeared almost hopeless and in which 
recovery ensued. 

The case afforded evidence that surgical treat- 
ment employed in the acute stage of putrid ab- 
scess of the lung was at times a life-saving meas- 
ure. Several similar experiences with equally 
satisfactory results demonstrated conclusively 
that under the same circumstances, operation was 
to be undertaken as an imperative procedure. 
This led to a gradual widening of the indications 
for operation among patients who were suffering 
from less severe forms of the disease. 

The indications for operation in acute abscess 
of the lung may be classed as either imperative 
or elective. Just as in acute appendicitis in which, 
for example, there are cases in which operation is 
urgently indicated and others in which doubt 
exists as to whether spontaneous subsidence may 
or may not occur, cases of acute pulmonary ab- 
scess fall into two groups. Another well recog- 
nized factor that applies to the surgery of acute 
appendicitis also has had an important bearing 
on our treatment of acute pulmonary abscess, 
namely, the safety of a timely operation and the 
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Fig. 15. Case 34. Lateral view on admission. Note 
fluid level due to encapsulated pyopneumothorax over the 
upper lobe. The pulmonary fluid level is not visible in the 
lateral view. 


danger involved in delay. In our opinion the only 
significant difference is that in acute appendicitis 
waiting is reckoned in hours, while in acute ab- 
scess of the lung it is reckoned in days. It may 
be stated that spontaneous subsidence might have 
occurred in some of the patients who were oper- 
ated upon. Among these were instances in which 
the lesions remained stationary for varying 
periods of time or in which, because of the severity 
of clinical manifestations, operation was per- 
formed too soon after admission to the hospital 
to determine that spontaneous recovery would 
not have ensued. Another class of cases in which 
elective operations were performed was that in 
which no tendency toward spontaneous sub- 
sidence was evident. Such a tendency is to be 
recognized not only by the abatement of clinical 
manifestations, but also by roentgenographic 
evidence of diminution in the size of the lesion 
and reduction in the extent and density of the 
surrounding pulmonary infiltration. The ful- 
minating and perforated cases comprise the group 
in which operation is imperative in order to save 
life. 

Between the last mentioned group and the one 
in which doubt exists as to spontaneous recovery, 
lie the cases in which the evidence indicates the 
desirability of operative relief after varying 


Fig. 16. Case 34. Film 11 weeks after operation. Small 
drainage tube in situ. Slight residual pleural thickening. 





periods of observation. Such cases fall into three 
classes. In one, the lesion is noted to be increas- 
ing in size and severity. In another group, the 
abscess appears to wax and wane. In a third 
class, the lesion is more or less shut off from the 
bronchial tree to begin with, or becomes so under 
observation. Certain criteria of a more general 
nature also lead us to favor early operative inter- 
vention. These are septic fever, unusually large 
lesions, very foul odor of sputum, bronchoscopic 
observation of recurrence of a free flow of pus 
after removal by suction, dangerous situation of 
the abscess (lesions in the “cardiac” lobe, for 
example), and pronounced pleural reactions sug- 
gesting impending or actual perforation. All 
patients with acute abscess who have come 
under our observation have not, of course, been 
operated upon. Thus patients with small ab- 
scesses and those pursuing a satisfactory course 
were not subjected to surgical treatment. It is 
proper to close the discussion on operative indi- 
cations by stating that the latter have been and 
are still being gradually widened as we develop 
increasing assurance in the satisfactory outcome 
of operation performed with the technique to be 
described. 


METHODS OF LOCALIZATION 


Because of lack of space, details of methods of 
localization of the abscess cannot be given. How- 
ever, since our operative approach to the lesion 
is based entirely on precise localization, an outline 
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of the methods employed and their application is 
essential. We cannot stress their necessity too 
strongly if the operative technique to be de- 
scribed is to be pursued. Stated in another 
manner, it would be preferable to employ the 
generally advocated operative procedures (ex- 
cision of several ribs, two stage drainage, etc.) if 
the exact situation of the abscess were not to be 
determined before operation. Among methods of 
localization, roentgenographic and bronchoscopic 
examinations are of outstanding importance; 
other methods require only brief mention. Not 
infrequently the site of pain lies directly over the 
area of pleural reaction. This cannot be depended 
upon, however, to indicate anything other than 
the general location of the abscess. Localized 
tenderness is not present in many cases, but when 
elicited is usually found in the immediate neigh- 
borhood of the abscess. It not infrequently de- 
notes impending or actual perforation. Physical 
signs are notoriously inconstant and vague, but 
often signs of pneumonic infiltration are present 
in circumscribed areas. The roentgenogram 
offers a wealth of information through which 
the exact situation of the abscess should be 
ascertained. For this reason, roentgenographic 
technique must be accurate and films should be 
made at frequent intervals. In particular, roent- 
genograms should be taken at once if new mani- 
festations appear. A film must be obtained 
shortly before operation in all acute cases because 
unexpected and sometimes striking and important 
changes may have occurred. Lateral films are as 
essential as postero-anterior pictures if exact 
information concerning the nature and the situ- 
ation of the lesion is to be gained. Although a 
discussion of typical and atypical roentgeno- 
graphic findings cannot be presented in this 
paper, it is important to point out that a film 
depicting only pulmonary infiltration is not un- 
common in acute abscess and is quite as important 
in diagnosis and localization as the film portraying 
a cavity. Fluoroscopic examination is of par- 
ticular aid in the localization of lesions situated 
near the lateral curve of the thoracic cage. When 
fluoroscopy is performed immediately before oper- 
ation, radio-opaque markers are fixed to the skin 
to aid in the correct placement of the incision. 
Bronchoscopic examination, for purposes of diag- 
nosis and localization, is employed in the majority 
of instances; its value is so great that it should be 
omitted only under exceptional circumstances. 
When patients are very ill, or when the location 
of the abscess is evident, bronchoscopy may be 
withheld. It also may be dispensed with in 


emergency cases requiring prompt surgical inter- 


vention. When, however, there is any question 
of the presence of a foreign body or of neoplasm, 
or when doubt exists as to the location of the 
lesion, bronchoscopy should be employed even 
in very ill patients. It is proper to add that a 
bronchoscopic examination, skillfully conducted, 
inflicts no injury in cases of acute pulmonary 
abscess. Bronchographic studies, not infrequently 
of great aid in the localization of lesions in chronic 
cases, are rarely indicated in acute cases oi 
abscess of the lung. 


OPERATIVE METHODS 


The operative methods which we now employ 
in the surgical treatment of acute putrid abscess 
of the lung, have been developed as the result of 
experience gained in treating surgically a series 
of approximately 250 cases of putrid pulmonary 
abscess in all stages of the disease. The technical 
procedures involved, although usually not diffi- 
cult of execution, require meticulous care and 
attention to detail, if satisfactory results are to 
be obtained and complications reduced to a 
minimum. The objective of operation is two- 
fold; first, to provide adequate evacuation (un- 
roofing), and second, to secure free ventilation of 
the cavity in order that the existing anaerobic 
infection may be eradicated. Certain dangers 
exist in attempting to achieve this purpose. The 
greatest is inadvertent contamination of the 
pleura, followed by the development of putrid 
pyopneumothorax. Other, much less common 
hazards are the occurrence of hemorrhage and of 
cerebral air embolization, and the lodgment of 
septic emboli in the brain or elsewhere resulting 
in the development of secondary foci of putrid 
infection. 

In attempts to avoid pleural infection, two 
stage operations have been advocated by many. 
In procedures of this type, the first operation 
consists of placing a medicated packing against 
the exposed, unopened parietal pleura after the 
excision of several ribs at the proposed site of 
drainage. This stimulates the formation of ad- 
hesions between the two layers of the pleura. 
The subsequent procedure consists of drainage 
of the abscess at the site prepared previously. 
In order to avoid hemorrhage and embolic 
phenomena, the use of various types of cautery 
and the “electric scalpel” is generally advocated 
for opening the abscess. We do not employ such 
operative methods. As described more fully in 
the section dealing with pathology, we have 
found that all abscesses are situated peripherally 
in the pulmonary parenchyma. Occasionally a 
lesion, although situated superficially in one of 
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the lobes of the lung, is not so situated in rela- 
tionship to the thoracic parietes. Such a lesion, 
erroneously termed a “central abscess,” faces 
either toward the interlobar fissures, the dia- 
phragm, or the mediastinum. In a few such cases, 
we have employed the two stage operation in 
order to guard against contaminating the free 
pleura. 

In the vast majority of cases, an abscess of the 
lung not only is situated superficially in the 
pulmonary substance but also lies in close rela- 
tionship to the thoracic cage. As a result of local 
pleuritic reaction, the lung is adherent to the 
chest wall in an area directly overlying the ab- 
scess. This circumstance permits entry of the 
lesion safely in one stage, if the operative ap- 
proach is made at the proper site. Accordingly, 
the single stage procedure has become the opera- 
tion of choice and has been employed in almost 
all of the cases herein reported. Incidentally, it 
has been found unnecessary to employ cautery 
methods for the prevention of hemorrhage or 
embolic phenomena. The latter are automatically 
reduced to a minimum, because a correct surgical 
approach permits entry of the abscess with sharp 
cutting instruments directly through a thin, 
practically avascular, shell of compressed lung. 

It may be maintained that the two stage opera- 
tion as a rule is safer, from the standpoint of the 
danger of pleural contamination, than a proce- 
dure performed in one stage. If the site of the 
lesion is not determined with accuracy, or a pre- 
cise operative technique is not employed, this 
undoubtedly is true. On the other hand, if these 
requirements are fulfilled, the two stage procedure 
not only is unnecessary, but has several serious 
objections. In the first place the danger of spill- 
over infection into areas of the lung distant from 
the site of the abscess is increased following the 
first stage. This is due to suppression of cough, 
as the result of pain in the operative area, and to 
diminished expulsive power which follows excision 
of several ribs. As foul pus, infected with anae- 
robes from the undrained abscess, enters the 
bronchial tree, it is not expectorated freely and 
tends to be aspirated into various uninvolved 
bronchi and their corresponding pulmonary seg- 
ments. In this manner, a gangrenous spillover 
bronchopneumonia may be produced. In the 
second place, there are instances in which evacua- 
tion of the abscess is imperative, and in which the 
delay between the two stages may reduce the 
chances for survival. In the third place, the 
primary operation may result in the production 
of adhesions which are inadequate for subsequent 
safe drainage. 
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On the other hand, if the first stage is success- 
ful, adhesions are produced over a fairly large 
area. While this may be desirable from the 
standpoint of protecting the pleura from con- 
tamination, the pleural and underlying pul- 
monary landmarks become obscured. There- 
fore, the incision into the abscess as a rule is 
made blindly and at a point which may result in 
the traversing of normally vascular, or congested 
and infiltrated, pulmonary tissue. The not in- 
frequent occurrence of hemorrhage and embolic 
phenomena under such circumstances apparently 
is responsible for the general use of cautery 
methods for drainage. In those instances in 
which pleural adhesions are inadequate for imme- 
diate safe entry of the abscess, we, therefore, do 
not employ the two stage method, but prefer a 
procedure to be described in a succeeding para- 
graph. 

A description of the operative methods which 
we employ will now be given. Most of the pa- 
tients were operated upon under general anes- 
thesia, consisting usually of a basal dose of 
avertin (80 to 100 milligrams per kilogram of 
body weight), supplemented by nitrous oxide and 
oxygen inhalation when necessary. The great 
advantage of this type of general anesthesia is 
that the respirations are quiet, and that excessive 
cough, which invites hemorrhage and emboliza- 
tion from the operative field, is minimized. 
Occasionally, local anesthesia was employed, but 
only in those cases in which patients were too ill, 
dyspneic, or cyanotic to permit the use of general 
anesthesia. 

Since the abscess is to be entered at the point 
at which it lies in juxtaposition to the thoracic 
parietes, the incision must be placed directly 
over this area regardless of location. For this 
reason, we are unalterably opposed to the use of 
a “routine” incision and do not recognize any 
so called “site of election” for drainage. In 
general, the incision is linear and usually parallels 
a rib; but in cases in which the lesion is large and 
in which the removal of more than one rib may 
be necessary for adequate unroofing, a hockey- 
stick incision is employed. The incision is 
deepened to the rib, all intervening muscular and 
fascial structures being divided and not retracted. 
(This step tends to prevent premature closing of 
the wound after operation.) A segment of rib, 
usually about 2 inches long, then is excised sub- 
periosteally. Great care must be exercised in 
separating the rib from the posterior periosteum 
in order to avoid entering the free pleura, if the 
exposure has been made beyond the limit of ad- 
hesions or if the adhesions are delicate. Too 
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long a segment of rib must not be removed, as 
this also may be followed by the exposure and 
subsequent tearing of uninvolved pleura. 

In most instances, the exposed intercostal 
vessels are ligated. Oozing from the cut ends of 
the rib is controlled by small packings placed 
over and beneath the stumps. These details are 
of importance because a dry field is essential for 
the next step. Excellent illumination also is 
required. The floor of the wound between the 
cut rib-ends, next is carefully inspected. If the 
rib has been excised at the proper point, in other 
words directly over the site of the abscess, its 
exposed bed appears inflamed, thickened, and 
lustreless. On palpation, it is abnormally firm 
and resistant. With a small scalpel, a superficial 
incision about one-half inch long is made cau- 
tiously into the périosteum and subjacent tissues, 
and the edges of the latter are retracted gently. 
Careful inspection is made again. If the lung is 
seen to be adherent to the parietal pleura, the 
incision is deepened carefully. In this manner 
the inflamed, thickened, edematous pleura is 
traversed and pulmonary substance is visualized. 
The latter usually is identified by its somewhat 
more translucent appearance and the presence of 
anthracotic markings. On palpation of the ex- 
posed surface of the lung, a sense of resistance or 
even of elasticity is to be noted. 

The next step consists in finding the abscess by 
aspiration. For this an aspirating needle of 
special design', attached to a record syringe, is 
employed. If the operative approach has been 
correct, the abscess is entered almost immediately, 
the cavity lying within a quarter of an inch of 
the surface of the lung. Evidence of entry into 
the cavity is afforded by the aspiration of foul 
pus or foul air, or of both. If neither foul air nor 
pus are obtained on aspiration, the latter is re- 
peated radially, in various directions, until suc- 
cessful. As the needle is withdrawn after an 
unsuccessful aspiration, the assistant immediately 
makes firm pressure with the finger over the site 
of puncture. This controls any bleeding that 
possibly may occur and also decreases the likeli- 
hood of air embolization. It is to be emphasized 
that bleeding does not occur when aspiration is 
performed at the proper site, because the thin 
shell of compressed lung which is traversed, is 
practically avascular. Failure to encounter pus 
superficially in the lung, coupled with bleeding 
on aspiration, warrants the conclusion that aspira- 
tion has not been performed in the proper direc- 
tion. Excessive needling is dangerous and must 
1A detailed description of the needle, and of the grooved director and 


double-edged scissors which are used in opening the abscess has been 
presented elsewhere (9). 


be avoided. Two or three aspirations performed 
carefully, are much more informative and far 
more safe than many indiscriminate punctures. 

After the abscess cavity has been entered with 
the needle, the specially designed grooved director 
and the special, long, narrow, double-edged 
scissors are introduced successively. The scissors 
are next opened, and withdrawn from the cavity 
with the blades held slightly separated. As this 
is done, the cutting edge on the reverse side of 
each blade incises the pulmonary tissue which 
comprises the roof of the abscess cavity. Al- 
though the specially devised aspirating needle, 
grooved director, and scissors are not essential, 
their use facilitates entry and opening of the 
abscess and dispenses with the use of customary 
instruments which tend to tear rather than 
cut the tissues. 

The suction tip is introduced into the cavity, 
and the contents evacuated as completely as 
possible. The interior then is explored with a 
curved, blunt instrument, or with the finger. 
The direction in which to incise the roof of the 
cavity further, is determined thereby. The roof 
is then incised in the appropriate direction with a 
fine scalpel. This step requires special care and 
must be performed only in good light, for at this 
point in the procedure there is danger of entry 
into the free pleura if the incision is carried be- 
yond the zone of limiting adhesions. The cavity, 
after having been opened more liberally, is again 
sucked dry; and all detritus and loose sloughs of 
pulmonary tissue are removed. The entire roof 
of the cavity now is excised with a scalpel. Asa 
result the cavity, on cross section, now is no 
longer circular, but is roughly cylindrical in 
shape. As has been stated previously very little, 
if any, bleeding is the rule. When the latter 
occurs, it usually is not brisk and can be con- 
trolled within a few moments with a small gauze 
pack. 

Malleable retractors, of suitable width and 
length, now are inserted into the cavity, and the 
edges of the latter retracted gently. A sterile 
examining light is introduced and the interior 
illuminated. Any remaining sloughs and detritus 
are removed. Next, the walls are carefully in- 
spected, particular attention being paid to the 
presence of recesses. The latter, although not 
encountered frequently in the acute abscess, 
occasionally may be well developed. The site of 
the bronchial fistula (or fistulas) is noted. Al- 
though a fistula invariably is present in cases of 
putrid abscess of the lung, it may be blocked by 
inspissated material at the time of operation, and 
may be identified only in the postoperative 
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course. If the fistula cannot be identified by its 
characteristic hissing, one need not search for it 
too long but may expect to see it at one of the 
early postoperative dressings. 

If illumination and exploration of the interior 
of the cavity reveal incomplete removal of the 
roof, further excision now must be performed. 
In order to accomplish this, further resection of 
the already partially excised rib may be required. 
In addition, a segment of an adjoining rib, may 
have to be removed in order to unroof a large 
cavity. When portions of two ribs are removed, 
the intervening intercostal tissues are excised. 
Care is taken to isolate and inject exposed inter- 
costal nerves with alcohol. The remaining portion 
of the roof of the cavity and the overlying tissues 
then are excised with a scalpel. 

In certain locations, anatomical barriers may 
hinder subsequent free access to the unroofed 
cavity for purposes of dressings and inspection. 
For example, in lesions situated near the verte- 
bral column, the transverse processes of one or 
more vertebre may later act in such a manner 
and therefore should be removed. In lesions sit- 
uated near the inferior angle of the scapula, the 
latter may be found to constitute a barrier when 
the arm is placed in the normal dependent posi- 
tion. In such cases, a portion of the angle of the 
scapula may have to be excised. In acute putrid 
abscess of the lung, complete removal of the roof 
of the cavity, although desirable, is not essential. 
In the presence of limited pleural adhesions, only 
as much of the roof is excised as is commensurate 
with safety. 

After the abscess has been unroofed the cavity 
is packed with narrow strips of iodoform gauze. 
This is done with retractors in place and with 
illumination from within by means of the sterile 
examining light. The purpose of this step is to 
pack all recesses adequately in order to guard 
against premature closure which may result in 
the relighting or persistence of anaerobic infection. 
The use of drainage tubes in place of packing is 
dangerous because tubes may permit recesses to 
become shut off too early, may traumatize the 
interior of the cavity, and may precipitate cough- 
ing and hemorrhage. At a later date, however, 
when the wound has been reduced to a narrow 
tract, tubes may be used to advantage in order to 
maintain a pathway down to the region of the 
bronchial fistula. 

In dealing with large cavities which present 
multiple fistulas, iodoform packings are placed 
only in the depths, and the remainder of the 
cavity is packed with unmedicated gauze. After 
the pulmonary cavity has been packed, the re- 
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mainder of the wound is lined with paraffined 
mesh, and packed with moist gauze. No attempts 
at closure are made, as such efforts may be fol- 
lowed by the development of serious anaerobic 
infection of the chest wall. 

The foregoing description of operative tech- 
nique is applicable to all cases in which the sur- 
gical approach has been correct and the pul- 
monary lesion therefore has been encountered 
readily. At times, especially when dealing with 
smaller lesions, the operative incision may appear 
to have been placed correctly, and yet only deli- 
cate underlying pleural adhesions are encoun- 
tered. The existence of poorly developed adhesions 
is indicated by minimal inflammatory reaction in 
the periosteum and subjacent parietal pleura. 
These structures are not markedly thickened, in- 
flamed, edematous, or dull as is the case when 
adequate adhesions are present. Careful visuali- 
zation under good illumination discloses free, or 
only partially limited, movement of the lung be- 
neath the unopened parietal pleura. Under such 
circumstances, an immediate review of the situa- 
tion is necessary. The x-ray films, always at 
hand in the operating room, are re-examined in 
order to check up on the rib which has been re- 
sected. If an error in the site is disclosed, the rib 
is excised further in the necessary direction; or a 
segment of an adjacent rib may have to be re- 
moved. If such exposure still fails to reveal the 
site of adequate adhesions, careful palpation of 
the exposed parietal pleura may offer a lead. A 
sense of resistance, if encountered at any point, 
usually indicates the region of the pulmonary 
lesion. If necessary, further rib excision is per- 
formed in the appropriate direction. If these 
various measures give no clue as to the site of 
the pulmonary lesion, two alternatives are offered. 
When immediate drainage is not imperative, the 
wound is packed and operation is discontinued. 
There is now an opportunity to review the studies 
in localization which had been made and to repeat 
them if necessary. Bronchoscopy as well as 
roentgenograms taken in other positions may be 
required. Such studies should lead to a more 
precise localization of the lesion than had been 
made in the first instance, permitting reoperation 
to be performed at the correct site. This situation 
has not as yet arisen in our experience, but these 
are the steps we would take if necessary. 

Immediate evacuation of the pulmonary lesion 
sometimes is imperative at the primary operation. 
If under such circumstances pleural adhesions, 
adequate for safe drainage, are not present, the 
two stage procedure is not employed for reasons 
which have already been stated. In its stead is 
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substituted a method which we believe possesses 
the advantages but presents none of the dis- 
advantages of the two stage operation. The 
procedure is performed in one stage and consists 
of intrapleural exploration, determination of the 
site of the pulmonary lesion, approximation of 
the surface of the lung to the parietes by suture, 
and further operation on the abscess in the 
manner already described. In other words, let 
us assume that the decision to proceed with com- 
plete operation in one stage has been made 
despite the fact that, through the unopened 
pleura, attempts to find a lead to adequate 
pleural adhesions have failed. The pleura is 
opened in the operative field, through an in- 
cision about 2 inches long. The exploring finger 
or the examining light are then introduced and 
inspection and palpation of the surface of the 
lung adjacent to the pleural opening are per- 
formed. The site and character of adhesions are 
determined. If adhesions appear adequate and 
are in proximity to the operative field, the opening 
in the pleura is closed by suture. The area of 
adhesions then is approached externally, by the 
removal of additional segments of the same or 
of an adjacent rib. The subsequent steps of 
operation are identicai with those already de- 
scribed in detail. 

If inadequate adhesions are found overlying 
the area of resistance and induration, which in- 
dicates the site of the pulmonary lesion, mattress 
sutures of chromic catgut are passed in such a 
fashion as to unite the edges of the pleural defect 
to the surface of normal lung beyond the abscess. 
The sutures include not only the edges of the 
parietal pleura and peripleural tissues, but por- 
tions of the overlying musculature as well. On 
the pulmonary side, each suture passes into the 
substance of the lung for a distance of about 
three-eighths of an inch. As a result of these 
sutures, the surface of the lung in the region of 
the abscess becomes broadly approximated to the 
parietes. Adequate shutting-off of the free pleura 
is thus accomplished. As the last suture is about 
to be tied, the anesthetist is instructed to.increase 
the intrapulmonic pressure in order to force as 
much air as possible out of the pleural cavity. 
The suture line now is covered by several iodo- 
form packings, which thereafter remain undis- 
turbed. Their purpose is to guard further 
against contamination of the pleura, if perchance 
airtight closure has not been effected. The suc- 
ceeding steps of operation are identical with 
those described previously. 

The description of operative technique pre- 
sented thus far applies to abscesses confined 
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entirely to the lung. In not an inconsiderable 
proportion of instances, the abscess has per- 
forated into the area of pleural adhesions before 
the question of surgical intervention has arisen. 
Although well developed limiting adhesions per- 
sist as a rule, anaerobic infection may induce 
varying degrees of liquefaction. The pleural 
lesion may vary in extent from a small localized 
encapsulation of pus and air, to practically a 
total pyopneumothorax. An important point to 
be stressed is the necessity for prompt operation. 
The latter is indicated for several reasons. In 
the case of a localized pyopneumothorax, there 
is danger of further spread into the remainder of 
the uninvolved pleura. In addition, the marked 
toxemia, which occurs even with a putrid pyo- 
pneumothorax of smal] size, demands prompt 
alleviation. In the case of an extensive pyo- 
pneumothorax, operation is indicated urgently 
for the relief of extreme toxemia and of respira- 
tory and cardiac embarrassment. 

Most of our operations for perforated pul- 
monary abscess were performed under local 
anesthesia. The problem of surgical approach is 
analogous to that in a patient with an unper- 
forated abscess. However, the area of the thoracic 
wall which can be traversed safely is of course 
larger. The operative approach is determined best 
by studying postero-anterior and lateral x-ray 
films. The features to be noted are not only the 
site and extent of the pyopneumothorax but also 
its relationship to the original abscess of the 
lung. 

It has been stated by some that perforation of 
a putrid abscess of the lung is a fortunate circum- 
stance. According to this view the lung abscess 
requires no further attention because it has been 
evacuated into the pleura, and the only operation 
that is necessary is drainage of the pyopneumo- 
thorax. This is true in some cases, but does not 
hold. when the manifestations of lung abscess 
continue after the pyopneumothorax has devel- 
oped. In some instances we have operated upon 
cases of putrid abscess of the lung which have 
become chronic because only a pyopneumothorax 
had been drained at the original operation. As a 
result of such experiences we believe that it is 
often imperative to care for the pulmonary ab- 
scess at the time of operation for the pyopneumo- 
thorax. The technique we employ is as follows: 
After determination of the site of the pulmonary 
abscess, the approach to the pyopneumothorax is 
made at a point as close to the pulmonary abscess 
as possible. After resection of the appropriate 
rib, aspiration is performed. Foul pus or foul air 
should be encountered at once, just beneath the 

















parietal pleura, if the incision has been placed 
properly. The pleural collection is then entered 
and the opening enlarged. All pus and detritus 
are evacuated by suction. A sterile examining 
light is introduced, and the interior of the cavity 
visualized fully. The presence and site of all 
recesses are noted. Search is then made for the 
pulmonary perforation, which as a rule is readily 
identified. Frequently, foul pus and sloughs are 
ejected when the patient is instructed to cough 
or strain. 

The lesion in the lung should be visualized for 
three reasons. First as evidence that the pleural 
suppuration has been laid open to its source; 
second, because the abscess of the lung may re- 
quire wider unroofing than that resulting from 
the accident of perforation; and finally because, 
whether it requires further unroofing or not, the 
pulmonary abscess must be adequately cared for 
subsequent to operation. If, therefore, the site 
of perforation of the pulmonary lesion is not 
visualized at first, it must be exposed by further 
unroofing of the empyema cavity. The process 
of exposure continues, if necessary with the 
removal of additional rib, until all recesses of the 
empyema cavity are thoroughly laid open. If 
the perforation of the pulmonary lesion is large, 
it can be readily evacuated and packed. On the 
other hand, if the perforation is inadequate, the 
procedure advocated for unruptured abscess is 
carried out. 

Widespread putrid pleural suppuration re- 
quires immediate operation for reasons stated 
previously. Liberal incision with rib resection is 
indicated in order to provide adequate drainage 
and aeration of the anaerobic infection. Whether 
one should attempt to care for the pulmonary 
lesion at the time of operation, or defer this until 
later, depends upon the general condition of the 
patient. Certainly no attempts to deal with the 
pulmonary lesion should be made if the patient 
is in a precarious condition. Under such circum- 
stances, the empyema is drained and operation 
on the pulmonary lesion, if necessary, is deferred 
until the patient’s general condition has im- 
proved. 

POSTOPERATIVE TREATMENT 

If operation has been adequate, postoperative 
care usually is simple. Adequate operation is 
indicated by prompt disappearance of foul odor 
from the breath and sputum, rapidly diminishing 
expectoration, and subsidence of fever. Under 
such circumstances, the packings within the 
abscess cavity are not disturbed for a period of 
4 to 7 days or longer, depending upon the amount 
of discharge from the wound. On removing the 
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packings, the walls of the cavity are clean except 
for the presence, at times, of odorless purulent 
secretion which issues from the mouth of a freely 
blowing bronchial fistula (or fistulas). In cases 
with extensive lesions, occasionally there may 
be some foul odor from the cavity at the first few 
dressings. After all secretion has been mopped 
away gently with cotton tipped applicators, the 
pulmonary cavity and superficial portions of the 
wound are repacked with iodoform gauze. This 
dressing is repeated at intervals of about 5 days, 
the cavity diminishing progressively and, at 
times, very rapidly. If for any reason the bron- 
chial fistula is to be maintained after the wound 
becomes too small to be packed readily, a soft 
rubber tube should be introduced down to the 
region of the fistula. In uncomplicated cases an 
x-ray film of the chest is usually taken about 1c 
to 12 days after operation, both with the iodo- 
form packings in place and removed, not only to 
note the rate of resolution but also as a matter of 
record. Before the patient leaves the hospital, 
bronchoscopy is performed and the x-ray exam- 
ination repeated. The former should be entirely 
negative and the latter should not reveal the 
presence of appreciable residual infiltration. 

If the clinical course is unsatisfactory, search 
should be made for complications, especially 
pleural infection or spillover bronchopneumonia. 
In case of doubt, a roentgenogram will usually 
settle the question. The treatment of post- 
operative putrid empyema is surgical, operation 
being performed as soon as the diagnosis is made. 
Although the manifestations of anaerobic pleural 
suppuration at times may be mild, in most in- 
stances they are severe, and early fatality may 
result if relief is not afforded promptly. The 
fear of mediastinal shift should not delay opera- 
tion, since there is usually sufficient fixation to 
prevent such an occurrence. Open thoracotomy 
and not closed thoracotomy should be employed, 
the latter being not only unnecessary but also 
dangerous. These points, stated categorically 
here, have been discussed elsewhere (6). 

The significance of foul sputum following 
operation should be stressed. The presence of an 
unentered or of an inadequately cared for putrid 
pulmonary focus is its only meaning. Whether 
the abscess communicates in part. with the 
drained pulmonary lesion or whether it is an 
entirely separate abscess, can be determined only 
by careful and at times repeated observations. 
The latter include not only x-ray examination 
but also bronchoscopy, in order to ascertain the 
relationship of the operated lesion to the one 
under suspicion. The source of foul odor having 
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been determined, operation should be performed 
promptly. The term “promptly” is used ad- 
visedly because there is a general tendency to 
procrastinate if a patient appears to be doing 
“fairly well.” Perhaps the reason for the tend- 
ency to delay is to be found in a commonly held 
view that any localized collection of pus will 
usually find its way into an already drained adja- 
cent cavity. In the case of putrid abscess of the 
lung, however, the spread is apt to continue 
into uninvolved pulmonary tissue. Therefore, 
delay in instituting drainage is apt to result 
in further extension of the infection. 

An undrained pulmonary focus, although ad- 
jacent to an unroofed abscess, may have to be 
approached at a considerable distance from the 
original operative wound. For example, the first 
operation may have been performed through an 
axillary approach, while the second may perhaps 
be performed best through a posterior approach. 

Mention should be made of the fact that, 
occasionally, an undrained focus may exist and 
at the same time foul expectoration be absent. 
Roentgen examination and the continuation of 
other pre-operative symptoms of lung abscess 
usually establish the diagnosis. It is of interest 
to note that, under these circumstances, broncho- 
scopy is apt to disclose not only foul odor but 
also the branch-bronchus from which the odor 
emanates. 

Sometimes the clinical course apparently is 
satisfactory following operation, although x-ray 
examination reveals the presence of an adjacent 
undrained abscess. Unless the latter is cared for 
surgically, clinical manifestations will appear at 
a later date. In one of our cases drainage of a 
second abscess was performed 3 days after the 
primary operation, only because the postoperative 
roentgenogram demonstrated that the second 
lesion had been overlooked at the time of the 
original operative procedure. 

The management of the bronchial fistula is a 
vital part of postoperative treatment. In every 
case of putrid bronchogenic lung abscess a bron- 
chial fistula exists at some point on the wall of 
the abscess cavity. After operation in acute 
cases, the abscess cavity tends to become oblit- 
erated rapidly and the superficial wound to heal 
quickly. If closure of the wound is permitted to 
occur prematurely, that is, before all evidence of 
anaerobic infection of the lung has disappeared, 
the result is apt to be a prompt recurrence of the 
symptoms of pulmonary abscess. If, therefore, 
the wound tends to close at such a rapid rate that 
repacking with gauze becomes difficult or painful, 
a tube must be inserted to the region of the 
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bronchial fistula. It is to be emphasized that the 
function of the tube is not to permit drainage, 
but to afford continued aeration and ventilation 
until anaerobic infection has disappeared. Free- 
dom from such infection is indicated by several] 
features which have been mentioned previously, 
namely, the absence of all evidence of foul odor, 
absent or minimal expectoration, the complete 
disappearance of all pulmonary infiltration on 
X-ray examination, and negative bronchoscopy. 
Therefore, the period of time during which the 
bronchial fistula is to be maintained is variable. 
In cases of small abscess of short duration, the 
fistula may be permitted to close while the 
patient is still in the hospital. Whenever pul- 
monary infiltration is diminishing slowly in cases 
in which a large cavity is not obliterated com- 
pletely, or in perforated cases associated with a 
complicating empyema of large size, the patient 
is discharged with a tube im situ, but is kept under 
observation. 

When contemplating the removal of the tube, 
the patient is kept under close observation, and 
his status is estimated by the four criteria men- 
tioned in the previous paragraph. If there is any 
doubt as to the advisability of permitting the 
fistula to close, iz is maintained for a longer 
period. After the tube has been removed, the 
patient is kept under daily observation for a 
period of a week or 1o days. The wound is 
probed gently during the first 2 or 3 days in order 
to make certain that there is no retention of 
secretion. Should there be the slightest evidence 
of recurrence of manifestations referable to pul- 
monary infection, the tract is opened with a probe 
at once and the tube is re-inserted. In contrast 
with chronic cases, in which a fistula often must 
be maintained for long periods or even perma- 
nently, acute cases usually require a fistula for 
only a comparatively short period of time and 
never permanently. 


ANALYSIS OF CASES 


Thirty-seven patients with acute putrid abscess 
of the lung have been operated upon. Operation 
was performed in all instances within 6 weeks of 
the onset of clinical manifestations. Twenty-five 
cases (Group A) were uncomplicated prior to 
operation, in the sense that the abscess was con- 
fined to the pulmonary parenchyma. Perforation 
into the pleura had occurred in ro cases (Group B). 
Two cases (Group C) were classified as “atypical,” 
because the suppurative process originated in the 
mediastinum (following injury of the esophagus), 
and invaded the lung secondarily. 

Various features of the analysis of the cases, 
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such as age, incidence, the sites of lesions, etio- 
logical factors, character of clinical manifesta- 
tions, indications for operation, incidence of ad- 
hesions at operation, one and two stage opera- 
tions, observations at follow-up, etc., cannot be 
discussed in this paper because of limitation of 
space. They will be presented in the future, in a 
separate communication. Brief reference can be 
made, however, to the complications after opera- 
tion. In 16 of the 25 cases in Group A con- 
valescence was uneventful. The following com- 
plications occurred in the g remaining cases: 
hemorrhage, adjacent abscess overlooked at 
original operation (3 cases), fever of undetermined 
origin, postoperative psychosis. In the sole fatal 
case there developed a gangrenous broncho- 
pneumonia, gangrenous pleuritis, toxic psychosis, 
and (probably) cerebral embolism. In Group B 
convalescence was uneventful in 6 of the to cases. 
The complications in the other cases were: addi- 
tional empyema, additional lung abscess, post- 
operative cerebral embolism, coronary throm- 
bosis. 

The periods during which the bronchial fistulas 
were maintained by tube or packing varied with 
the duration and size of the lesion. All patients 
who have been followed for suficiently long 
periods now have completely healed wounds. 
The average duration of the fistulas was about 
6 weeks from the time of operation. 


RESULTS OF TREATMENT 


To the best of our knowledge no other operative 
series of cases of acute abscess of the lung, of 
comparable size, has been reported. A compar- 
ison of the results with those of others therefore 
is impossible. Four classifications are used in 
evaluating the results of treatment: 

1. Cured. The patient is entirely free of pul- 
monary symptoms; the wound is healed; no pul- 
monary infiltration is visible in the roentgeno- 
gram. 

2. Improved. A temporary phase in which 
all manifestations referable to the pulmonary 
lesion are subsiding. Cough and expectoration 
may or may not be present. There must be 
no trace of foul odor in sputum, wound, or 
via bronchoscopy. A _ bronchial fistula may 
still be present. Pulmonary infiltration is di- 
minishing progressively in successive roentgen- 
ograms. 

3. Unimproved or worse. This term requires no 
discussion. Regardless of whether or not clinical 
manifestations are present, the patient is unim- 
proved if x-ray examination reveals the presence 
of persistent or of new pulmonary infiltration, or 
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if there is the slightest evidence of the persistence 
of foul odor. 

4. Dead. 

Complete cure can be anticipated if adequate 
operation is performed for acute abscess of the 
lung. Such cure should occur early and should be 
lasting. Nothing short of complete cure should 
be considered a satisfactory end-result. 

The results in the 25 cases in Group A are as 
follows: There was 1 death, to which reference 
has been made. In 16 cases follow-up periods are 
sufficiently long (1 to 9 years) to classify the 
results as final. All 16 patients are cured, in 
accordance with our definition. Once complete 
cure has taken place, recurrence has not been 
noted in a single instance. The follow-up in 5 of 
the remaining 8 cases is too short to refer to cure, 
but the course up to the present leads us to be- 
lieve that complete cure is to be anticipated. 
Three patients were lost from follow-up for vari- 
ous reasons, (1 not traced after 3 months, 1 sui- 
cide after 314 months, 1 death after operation 
for strangulated hernia about 5 months after 
chest operation), but all were progressing toward 
cure when last examined. 

The criteria employed in evaluating the results 
in perforated cases (Group B) are identical with 
those employed in the unperforated ones. There 
were 10 cases, no deaths. Five of the 10 have 
been followed for periods of from 2 to 4 years, 1 
has been followed for 1 year, and 1 for 6 months. 
In these 7 cases the patients are cured. The 3 
remaining cases are progressing satisfactorily and 
complete cure is anticipated. 

Both patients in Group C are entirely well 
and have been followed for years. Roentgeno- 
gram of the chest is negative in both. These cases 
are unusual in so far as in addition to the drain- 
age of a putrid lung abscess, posterior mediasti- 
notomy and drainage of a putrid mediastinal 
abscess was performed at the same time. 

The results of treatment in the entire series of 
37 cases may be summarized as follows: There 
was I operative death. Of the 36 remaining 
patients, 25 were followed for periods sufficiently 
long to classify the results as final. All are cured. 
Eight of the 11 remaining patients have been 
followed up to the present, for periods only sufli- 
ciently long to classify the results as “interval.” 
They are improved, improvement has been pro- 
gressive, and complete cure is anticipated in all.' 
The 3 remaining patients could be followed for 
periods of only 3 to 5 months. All were progress- 
ing toward cure when last examined. 


‘Since submitting this paper for publication these 8 cases have been 
followed for periods sufficiently long to classify the results as final. All 
are cured. 
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SUMMARY 


A concept of the pathology and pathogenesis 
of putrid bronchogenic abscess of the lung is pre- 
sented. Certain pathological features indicate 
the feasibility of operation in the acute stage. 
Among these are unilocularity of the lesion, its 
superficial location within the lobe, and the 
presence of overlying pleural adhesions. They 
are characteristic of acute pulmonary abscess. 
Cavitation and pleural adhesions are uniformly 
present within a week or 10 days of onset. In 
the early phase the pathological process is usually 
well localized. In the later phases the disease 
becomes widespread and secondary changes occur 
in the surrounding pulmonary parenchyma and 
bronchial tree. These changes are responsible, 
at least in part, for a lower incidence of cure and 
a higher incidence of morbidity and mortality. 

Because of occasional variations in the patho- 
logical picture, cases are termed ‘“‘acute”’ on the 
basis of duration alone; namely, when they are 
of less than 6 weeks’ duration from the time of 
onset. Acute cases may be classified as either 
“mild” or “grave.” The former may subside 
without operation. The latter also may subside, 
but do so less frequently. Those which do not 
subside, either develop fatal complications early 
in the course of the disease or pass insidiously into 
the chronic stage. In the acute stage of abscess of 
the lung, surgical therapy employed according 
to the plan described, is curative. 

Precise diagnostic localization of the lesion is 
a prerequisite. Of various methods of localiza- 
tion, roentgenographic examination is of greatest 
service. The operation described is not advocated 
if precise localization has not been carried out. 

Operative indications, classified as imperative 
and elective, are discussed. The operative method 
which is advocated consists essentially of a one 
stage procedure in which the lesion is entered 
through overlying pleural adhesions, unroofed, 
and packed. Variations in procedure, necessary 
when dealing with lesions complicated by pleural 
suppuration or situated in unusual positions, are 
presented. Postoperative treatment is discussed, 
special reference being made to the management 
of the bronchial fistula. 

Thirty-seven operative cases of acute putrid 
abscess of the lung are reported and analyzed. 
Of these, 25 were unperforated; 10 were per- 
forated; and 2 were atypical, being derived from 
the mediastinum. The results of treatment are 
as follows: There was 1 operative death. The 
results in 25 of the remaining 36 cases are classed 
as end-results. All of these patients are cured. 
In 11 cases only “interval” results can be re- 





ported. Progressive improvement tending to- 
ward cure was seen in all, when last examined. 
CONCLUSIONS 

1. An understanding of the pathological fea- 
tures of acute abscess of the lung is the foundation 
of correct treatment, and in particular of correct 
operative treatment. 

2. The seriousness of acute pulmonary abscess 
can be appreciated only if the sequele of the 
policy of delay, and the complications with their 
mortality, are borne in mind. 

3. Delay in operation, to await the passing of 
some arbitrary period of time, is unjustified. 

4. Although clinical manifestations will settle 
the question of operative intervention in indi- 
vidual cases, the great majority of the graver 
lesions should be subjected to operation. 

5. Our indications for operation are broaden- 
ing in keeping with increasing assurance in the 
satisfactory outcome of operation performed 
with a precise technique after precise localization. 

6. The goal of operation in acute putrid lung 
abscess should be cure and not “‘improvement.”’ 

7. Cure is achieved without hazard in the great 
preponderance of cases. This should be con- 
trasted with the outcome of the surgery of abscess 
of the lung in the chronic stage. 

8. The results, which are excellent not only as 
to recovery from operation but also as to com- 
plete and early restoration of health, lead to the 
conviction that the management of acute abscess 
of the lung should no longer differ from that of 


accessible abscesses elsewhere in the body. 
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TECHNICAL DETAILS IN SKIN GRAFTING 


J. HERBERT CONWAY, M.D., New York, NEw York 


From the Department of Surgery of the New York Hospital and Cornell Medical College 


HE use of small, detached pieces of skin as 

autografts to granulating wounds was first 

demonstrated by J. L. Reverdin. A modi- 
fication of this type of small skin graft has been 
advocated by Davis, who refers to the grafts 
which are cut somewhat deeper and contain more 
of the true skin as small deep skin grafts. Both 
of these have been included in the rather loose 
term, “pinch graft.” 

The advantages and uses of these small skin 
grafts, as well as the methods of application of 
the grafts, have been carefully worked out and 
described. However, little attention has been 
paid to the care of the area from which the grafts 
are taken. These areas represent epithelial de- 
fects. If small deep grafts are cut, there are 
wound defects of the epidermis and the corium. 
It has been my experience that the best way to 
handle these wounds is to apply a copious amount 
of sterile vaseline, cover this with vaselinized 
gauze which in turn is protected from an outer 
gauze dressing by a layer of gutta percha, rubber 
tissue, or oiled silk. This type of dressing pro- 
tects against the possibility that the open wounds 
may become dry and undergo crust formation. 
At the end of 10 days, the dressing is removed 
and the epithelium is found to have completely 
covered the little defects. If the grafts have been 
cut from the thigh, it is necessary to apply a 
firm outer dressing of adhesive, as the motion of 
the leg quickly disarranges any insecure dressing. 
Changing the dressing in less than 10 days often 
allows for the introduction of infection with sub- 
sequent necessity of frequent dressings. This 
results in the patient’s delayed discharge from 
the hospital. It also allows for excessive fibro- 
blastic reaction which gives the small, circular 
areas a raised surface and an unsightly appear- 
ance. Photograph of such a case is shown in 
Figure 1. Because of the difficulty encountered 
in healing these island-like areas, objections to 
the use of pinch grafts have been raised. Among 
these objections are listed the following: 

1. The formation of multiple small keloids at 
the site from which the grafts are taken. 

2. The cosmetic disfiguration caused by pig- 
mentation or unsightly pallor of the skin at the 
points of excision of the grafts. 

3. The occasional infection of the areas from 
which the grafts are taken. This is usually due 





either to direct contamination from the granu- 
lating wound at the time of the operative proce- 
dure or later contamination during dressing. 
Often it is almost unavoidable because of the 
proximity of the granulating wound to the area 
from which the grafts are cut. 

4. The slow rate of epithelization of the small 
areas denuded of skin seen often in diabetic sub- 
jects, debilitated patients, etc. It is frequently 
the case that the area grafted is completely 
epithelialized before the site from which the 
grafts have been cut has healed. 

It is the purpose of this paper to present two 
methods for obtaining primary closure of the 
small epithelial wounds. The first of these was 
demonstrated to me by Dr. George J. Heuer.’ 
Figure 2 shows the manner in which the edges of 
each oval or circular skin defect are approximated 
with a single suture of fine silk. If the grafts are 
cut in linear succession, the healed suture line 
presents only a slightly irregular, linear scar. 
Photograph of the resultant scar in a case in 
which this method was used is shown in Figure 3. 
This method is used when only a few pinch grafts 
are needed. 

The second method was developed on the sur- 
gical service of the Cincinnati General Hospital 
and was reported by Dr. John V. Goode. An 
elliptical area is outlined on the skin surface, and 
the grafts are all cut entirely from within this 
ellipse (Fig. 4). The entire cutaneous surface 
within this ellipse is utilized and the grafts are 
transferred to a moist piece of gauze. They are 
then set aside to be placed on the granulating sur- 
face later. Care in technique is exercised lest in- 
fection from that wound be transmitted to the 
elliptical area. The entire mass of epithelial 
remnant together with the subcutaneous tissue 
overlying the fascia is then excised and discarded 
(Fig. 5). The end-result is a linear scar which is 
not at all disfiguring. Attention is directed to the 
necessity for generous undercutting of subcuta- 
neous tissue flaps after the ellipse of tissue is 
excised and before the skin margins are approxi- 
mated. Figure 7 shows a photograph of an ab- 
normally widened scar. In this case the under- 
cutting of the flaps was not sufficient to relieve 
tension on the approximated cutaneous surfaces. 

‘Since this paper was presented for publication a reference to this 


method of closure has been found in the literature: Davis, J. S., Tr. 
South. Surg. Ass., 1928, 41: 395. 
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Fig. 1. Photograph of the posterior aspect of the thigh taken 6 weeks after 
small deep grafts had been cut from this area. In this case, though there was 
no infection, the appearance is unsightly. When infection retards the rate of 
epithelization in the small cutaneous defects, often there is excessive fibroblastic 
reaction with resultant scars, with surfaces elevated above the skin surface. 

Fig. 2. Method of obtaining primary healing of cutaneous defects after smal! 
deep grafts have been cut. lhis method of closure of the defects is advocated in 
- those cases in which only a small number of grafts are needed. 

Fig. 3. (Legends concluded on next page.) 
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To guard against this stretching of cicatrix, it is 
best to plan the ellipse so that its transverse 
diameter is not more than 3 to 4 centimeters at 
its widest point. Also the use of a few subcuta- 
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Fig. 3. Photograph of anterior aspect of thigh showing 
the resultant scar 2 months after pinch grafts had been 
cut. In this case the cutaneous defects were closed indi- 
vidually in the manner illustrated in Figure 2. 

Fig. 4. Method of cutting skin grafts. An ellipse is 
outlined on the skin surface and all grafts are cut from 
within this ellipse. 

Fig. 5. The remnant of epithelium, together with sub- 
cutaneous tissue, is excised. 

Fig. 6. The elliptical wound is closed by undercutting 
the lateral margins and approximating the wound edges 
with interrupted sutures. 

Fig. 7. An abnormally widened scar following the use 
of the method of closure described in Figures 4, 5, and 6. 
In this case the undercutting of the lateral wound margins 
was not sufficient to relieve tension on the approximate 
skin surfaces. If the lateral flaps are properly mobilized 
the result is a neat linear scar. 
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neous stitches may assist in relieving any tension 
on the cutaneous suture line. This method of 
closure does not necessitate subsequent dressings, 
and rarely requires more than 5 days for complete 
healing. It has the additional advantage, that in 
cases where large granulating wounds are even- 
tually covered by the addition of a number of 
grafts at successive operations, the elasticity of 
the skin actually affords a cutaneous surface 
greater in area than would otherwise be available. 
The method has been used successfully in go 
cases on the surgical service of the New York 
Hospital without a mishap and with gratifying 
results. 
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MIDLINE CEREBELLAR TUMORS (“MEDULLOBLASTOMA”’) 


A CLINICOPATHOLOGICAL REPORT OF CASES SHOWING DIFFUSE DISSEMINATION THROUGHOUT 
CENTRAL NERVOUS SysTEM! 


N. W. WINKELMAN, M.D., PHILADELPHIA, PENNSYLVANIA 


AND 


JOHN L. ECKEL, M.D., Burrato, NEw York 


NAHE name “medulloblastoma,” has been 
given by Bailey and Cushing (2, 3, 4, 8 9) 
to a type of tumor originating mainly in the 

roof plate of the fourth ventricle growing into the 
vermis of the cerebellum and often projecting as 
well into the fourth ventricle itself. This tumor 
occurs mostly in children. It is extremely cellular. 
Its component cells have round or slightly oval 
nuclei with abundant chromatin surrounded by 
scanty cytoplasm which may either encircle the 
nuclei or stream away from one pole. It has been 
brought out by the original authors that the tails 
of the cells stain neither for neuroglia, nerve fibers, 
nor connective tissue. Within the tumor itself 
only a small amount of connective tissue is found. 
This is mostly confined to the walls of the num- 
erous blood vessels. As is common with other 
types of tumors, the cellular make-up is not an 
absolutely uniform one and other elements, as for 
example, spongioblasts and neuroblasts can be 
found scattered irregularly throughout. 

The overwhelming occurrence of the so called 
medulloblastoma in one location (roof of the fourth 
ventricle) in children has been explained on an 
embryological basis. It is true that the intricacies 
of the embryological development here will ac- 
count for the occurrence of germinal epithelial 
elements remaining in this location, ready to be 
activated under favorable and proper conditions, 
whatever they might be. It is true that this type 
of tumor is further distinguishable from the other 
primary tumors of the central nervous system by 
its peculiarity of growth, with its special tendency 
to invade the fluid spaces and its marked sus- 
ceptibility to the roentgen-ray and its close simi- 
larity morphologically to neuroblastic tumors. 
It is admitted by Bailey and Cushing that their 
so called medulloblastomas, retinoblastomas, 
meningoblastomas, and sympathicoblastomas be- 
come analogous from the point of view of being 
composed of pluripotential cells from the various 
portions of the anlage of the nervous system. 
The basis of the medulloblast on a hypothetic 
cell (indifferent cell of Schaper) and its ability to 
become neuroblastic or glioblastic, as postulated 
by all who have written on the subject, make 


plausible Stevenson’s view in 1931 (28) and Ste- 
venson and Echlin in 1934 (29) of the origin of 
these tumors from the external granular layer 
cells of the cerebellum which are true neurogenic 
cells. 

In their original contribution and in subsequent 
writings, Bailey and Cushing stressed that one 
of the important basic peculiarities of the midline 
cerebellar tumors aside from their overwhelming 
occurrence in one location, is the tendency to 
invade the adjacent fluid spaces and become dis- 
seminated throughout the entire central nervous 
system. No other primary neurogenic tumor of 
the brain is found mainly in one location, nor do 
any of them invade the fluid spaces as frequently 
or as extensively as the so called medulloblasto- 
mas. It is true that Cairns and Russell found 
subarachnoid spinal ‘‘metastases”’ as well as intra- 
cranial ‘‘metastases” in all but two of their cases 
of various types of less malignant and more highly 
differentiated types of glioma. They felt that the 
proximity of a glioma, either to the ventricular 
system or to the basal cisterns, is probably as 
important in permitting metastasis as the intrin- 
sic malignancy of the tumor cells. 

The observation that proximity to the fluid 
spaces may be the determining factor in the inva- 
sion of the spinal fluid by tumor cells of the mid- 
line cerebellar group is important. While it is 
true that the medulloblastomas are in close rela- 
tionship to the fourth ventricle, yet even super- 
ficially located gliomas in the cerebrum do not be- 
have as do the medulloblastomas. The type of 
cell, their rotundity, their small size, rapidity of 
growth shown not only clinically but histologi- 
cally by the presence of numerous mitotic figures, 
may promote not only invasion into the fluid 
spaces, but may allow rapid growth with subse- 
quent reinvasion of the central nervous system. 
That other small round cell tumors of the glial 
group do not tend to invade the subarachnoid 
space, may be explained in the oligodendrogliomas 
at least by the slowness of their growth as con- 
trasted to the medulloblastomas. The well known 
fact that at operation opening into the medullo- 
blastic tumors will frequently scatter the neo- 


1From University of Pennsylvania, Graduate School of Medicine. Read before the Second International Congress on Neurology, London, 
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Fig. 1. Case 1. Cross section of medulla and cerebel- 
lum. Myelin sheath stain. Shows marked dilatation by 
tumor tissue of fourth ventricle. Destructive changes can 
be seen at margins of ventricle. Medullary distortion visi- 
ble. 


plastic cells in the spinal fluid (Grant and Elsberg 
and Gotten) is in favor of the idea that its proxim- 
ity to the fluid spaces is a factor in their dissemi- 
nation. The obvious lesson to be drawn from this 
fact for the surgeon is to make use of a cautery 
rather than a knife in operations on these lesions. 

The finding of neoplastic cells of all types in 
the spinal fluid in suspected brain tumor cases 
will still further serve to stress to us the fact that 
invasion into the meningeal spaces is not limited 
to midline cerebellar tumors. 

The work of Forster in 1930, has shown that 
careful examination of the spinal fluid in most 
cases of glial tumors of the brain will disclose 
their component cells. By a special technique 
worked out by him he has been able to find, after 
careful centrifuging, sufficient numbers of neo- 
plastic cells on spinal fluid study to enable him 
to make a positive diagnosis of glioma in most of 
the cases studied. It must be stressed, however, 
that once the fluid spaces are invaded by the med- 
ulloblastic cell, their behavior is totally different 
from other tumors of the glial group. Only rarely, 
in the other types of tumors, do we have the tre- 
mendous growth and reinvasion of the nervous 
system by the neoplastic cells, such as is seen so 
frequently in medulloblastic tumors. The work of 
Cairns and Russell is in accord with Forster’s 
spinal fluid studies and with the conception above 
given. 

While the group of midline cerebellar tumors 
and their tendency to disseminate by implanta- 
tion through the ventricles and subarachnoid 
spaces, and even to the spinal cord spaces were 
clearly brought out by Bailey and Cushing (3), 
others had previously described these lesions un- 
der a variety of names. In 1925 they listed a group 
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Fig. 2. Case 1. Frontal cortex. Cell stain showing mod- 
erate ventricular dilatation, with presence of neoplastic 
tissue within ventricle. Invasion into adjacent subepen- 
dymal tissue. Subarachnoid space also shows presence of 
neoplastic material. Invasion into cortex visible at A. 


of writers whose descriptions of cerebellar lesions 
associated with meningeal involvement, coincide 
with their conception of medulloblastoma. Olli- 
vier in 1837 reported one case which they felt 
was a medulloblastoma; also Schultze in 1880; 
Turner in 1885; Richter in 1880; Coupland and 
Pasteur in 1887; Busch in 1896; Nonne in 1897; 
Spiller and Hendrikson 1903; Dercum, 1906; 
Martens and Seiffer, 1906; Wimmer and Hall in 
1913; Ford and Firor, Case 2, and others. 

In many of the cases cited, when invasion of the 
meninges occurred, the tumors were frequently 
diagnosed sarcoma or gliosarcoma. As we view 
things today, the combination of glioma and sar- 
coma is practically impossible because of their 
origin from two different mesenchymal structures; 
ectodermal for the gliomatous component, meso- 
dermal for the sarcomatous portion. However, 
in some sarcomatous tumors having apparent 





Cortex. Shows invasion of cortex from 
Note marginal distortion and invasion 


Case 1. 


Fig. 3. 
area A of Figure 2. 
through perivascular lymph channels. Cortex shows evi- 
dences of ischemia throughout. 
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Fig. 4. Case 2. Cross section of spinal cord. Cell stain. 
Illustrates tremendous destruction which has taken place 
in spinal cord. 


origin from the leptomeninges the differentiation 
is not easy, and is a point upon which there is still 
much discussion (Bailey, 1). It is true that the 
resemblance to sarcoma cells of the midline cere- 
bellar tumor is striking when they occur in the 
meninges. This is interesting in view of Harvey 
and Burr’s idea that the meninges are also of 
ectodermic origin. If the ‘“‘sarcoma’’ originates 
from the leptomeninges themselves, then accord- 
ing to this viewpoint they are not to be considered 
mesodermic tumors. 


CASE REPORTS 

CasE 1. F. H., a white boy, aged 15 years, was referred 
October 4, 1931, by Dr. J. S. Jordon of the Scranton 
State Hospital. His complaints were headache, diplopia, 
and staggering. 

In the history it was learned that for about 2 months he 
had noticed double vision, for which glasses were pre- 
scribed. Headache developed shortly after the onset of 
diplopia, at first not severe and of comparatively short 
duration. Shortly thereafter he noted a tendency to nausea 
and vomiting before breakfast. For about a month before 
admission there was dizziness and staggering to both sides. 
There was no tinnitus, deafness, and no motor weakness. 

On admission to the hospital the boy appeared to be well 
developed and mentally acute. He walked on a broad 
base and tended to stagger to either side. Co-ordination 
tests of all sorts showed a mild difficulty of the cerebellar 
type with a slight predominance on the left side. The pu- 
pils were both dilated, the left a little more so than the 
right, although both responded normally to light and in 
association with convergence. There was a very definite 
weakness of the left external rectus muscle with nystagmus 
in all directions. The visual fields showed no defects. The 
eye grounds showed a choked disc of 5 to 6 diopters in the 
right eye and 4in the left eye. The rest of the cranial nerves 
showed no defects. 

The reflexes throughout the body were depressed but 
equal on the two sides. There were no abnormal reflexes 
indicative of pyramidal tract involvement. Sensation was 
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Fig. s. Case 2. Cross section of spinal cord. Cell stain. 
Shows marked distortion and invasion by neoplastic tissue. 
Only small portion of spinal cord can be made out. Areas 
of cell destruction visible in three places. 


normal throughout. Bdrdny examination was not conclu- 
sive in diagnosing a midline cerebellar lesion, but the find- 
ings were suggestive of a mass lesion high up in the brain 
stem. 

On the basis of the clinical picture, a diagnosis of a mid- 
line cerebellar lesion was made and a decompressive opera- 
tion was performed. Deep roentgen treatment was started 
as soon as the wound healed. The patient’s general symp- 
toms cleared up to a remarkable degree and the choking of 
discs gradually decreased, so that at the time of his dis- 
charge from the hospital, after the first series of deep roent- 
gen treatments, his eye ground examination showed about 
2 diopters of swelling. The patient then had a series of 
three deep therapy treatments. His condition improved 
markedly and he was able to walk without difficulty. 
There was no headache. The eye grounds showed only 
the results of the previous choking of discs in the form of a 
secondary optic atrophy. 

It was not until two years after the original operation 
that he began to have difficulty in walking and hiccoughing 
occurred at intervals. There was a gradual herniation of 
the brain through the suboccipital opening until on his 
last admission it was almost as large as a fist. 

At this time he had definite difficulty in walking and 
difficulty in reading even large letters. There was a very 
severe secondary atrophy without edema or choking of 
discs. Nystagmus was present in all directions. There was 
no change in reflex activity throughout the body. There 
were definite cerebellar disturbances universally present. 

A few weeks after his final admission to the hospital, 
there developed periods of headache and amnesia, with 
stupor at intervals. He began to complain of increasing 
ataxia and was soon unable to walk. His reflexes were 
becoming hyperactive with abortive ankle clonus. Eye 
ground study showed a little edema. To relieve intra- 
cranial pressure an effort to tap a supposed cyst in the 
region of the hernia was undertaken. A cyst was not dis- 
covered. Within a few days a ventricular estimation was 
done. In view of the increased intracranial pressure, 70 
cubic centimeters of fluid was removed and the patient 
seemed better for a few days. Within a short time after q 
this the patient gradually lapsed into stupor and after a 
period of mental confusion and apparent deterioration, he 
died. No deep therapy was given during the final admis- 
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Fig. 6. Case 2. Margin of spinal cord. Cell preparation. 
Shows neoplastic cells within subarachnoid space, distort- 
ing margin of spinal cord. Invasion into cord sulstance 
visible. Normal axones can be seen, despite marked com- 
pression, 


sion, because the roentgenologist believed that the patient 
had reached his maximum skin tolerance for radiation 
therapy. 

Postmortem examination showed a large tumor mass 
springing from the roof of the fourth ventricle, involving 
both cerebellar hemispheres and distorting the medulla 
and pons as the result of pressure. The fourth ventricle 
was completely occluded by the tumor growth. On frontal 
section of the brain it was found that the lateral ventricles 
were dilated and completely filled with tumor tissue. The 
third ventricle was also completely occluded by the tumor 
tissue, forcing down the floor of the third ventricle into the 
interpeduncular space, and compressing the optic nerves. 
The entire subarachnoid space showed a cloudiness. 

Microscopic examination. Gross section through the 
brain stem at about the level of the middle of the medulla, 
shows a tremendous dilatation of the fourth ventricle with 
compression of the cerebellar hemispheres laterally and the 
medulla oblongata anteriorly. So great has this compres- 
sion become that the medulla is reduced to almost half 
its size, and the cerebellar tissue has been so compressed 
that the dentate nuclei border the fourth ventricle. Rare- 
faction has occurred in the cerebellar tissue surrounding 
the fourth ventricle as well as the posterior portion of the 
medulla itself (Fig. 1). A degeneration of the dentate 
nuclei is evident even in the myelin sheath preparation. 
There can be no doubt from the appearance of this section 
that the lumen of the fourth ventricle is completely oc- 
cluded by the neoplastic tissue. The section through the 
frontal lobe shows the anterior horn of the lateral ventricle 
is slightly dilated and is also filled with tumor tissue. 
There is also tumor tissue visible on gross inspection of 
the microscopic preparation in the subarachnoid space, 
over and between the convolutions of this portion of the 
brain. 

Under the microscope it is evident that not only is there 
an overfilling of the subarachnoid space with tumor cells 
and inflammatory elements, but there is also invasion into 
adjacent cortical areas. At these foci the invasion has com- 
pletely destroyed the sharp demarcation between cortex 
and subarachnoid space, with destruction of the normal 
i elements within the cortex and their replacement by the 
tumor cells of the same type found within the subarachnoid 
space. There is a tendency for perivascular collections of 
the tumor cells in the region of the invaded tissue. The foci 
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Fig. 7. Case 2. Spinal cord. Shows destruction of cord 
substance with invasion by neoplastic cells, as well as com- 
pression by compact groups of tumor tissue at margins. 


appears in places to spread out from the perivascular 
spaces-and one receives the impression that the invasion 
has come about by their growth out of the confines of the 
vessel wall, rather than from a direct growth into the adja- 
cent cortex. These areas are comparatively frequent in 
the frontal lobe. 

There is also penetration into the brain substance through 
the ependymal lining of the ventrical. In most of the areas 
no remnants of the ependyma remain, but the tumor tissue 
appears to be growing directly into the white matter of the 
cortex from the ventricle itself (Fig. 2). Here there is no 
perivascular arrangement as one sees in those areas that 
are penetrating into the gray matter through the subarach- 
noid space (Fig. 3). 

The cortex as a whole shows very extensive damage. 
The predominating cell process is the so called ischemic 
process of Spielmeyer. This is practically a universal find- 
ing throughout. Every cell within the cortex gives evi- 
dence of the terrific pressure to which the brain has been 
subjected. Glia is definitely increased. The blood vessels 
for the most part show no unusual changes, although con- 
gestion is comparatively common and occasional perivas- 
cular edema is seen. There is no unusual rarefaction of the 
white matter. 
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Fig. 8. Cross section of medulla and cerebellum. Myelin 
sheath stain. Shows overfilling of fourth ventricle with 
invasion into cerebellar tissue and destruction of dentate 
nucleus on left. Demyelinization of cerebellum and medulla 
can be made out. 
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Fig. 9. Case 3. Cross section of spinal cord. Cell stain. 
Shows marked distortion and invasion of spinal cord by 
tumor cells within subarachnoid space. 


CasE 2. E. B., a boy aged 14 years, was admitted to the 
hospital with a history of having been operated on for a 
cerebellar tumor 2 years prior to admission. He gave his- 
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Fig. 11. Case 3. Photomicrograph of margin of the 
spinal cord. Cell stain. This particular slide shows sub- 
arachnoid neoplastic collection. Invasion into spinal cord 
only through perivascular spaces. Marginal cord gliosis 
can be seen. 





Fig. 10. Case 3. Cross section of spinal cord. Myelin 
sheath preparation. Shows distortion of posterior portion 
of cord by tremendously dilated subarachnoid space, due 
to tumor cell growth. Invasion into posterior horn. 
Anterior part of cord relatively intact. 


tory of a rapid onset originally, with increased intracranial 
pressure and complete extirpation of the tumor was done 
without roentgen therapy. Apparently there were no loca] 
recurrences because of the absence of bulging, but the pa- 
tient began to show difficulties in the movements of his 





Fig. 12. Case 3. Spinal cord margin and subarachnoid 
space. Shows marked dilatation and overfilling of subarach- 
noid space by tumor tissue. Marked compression of spinal 
cord with motor cells visible adjacent to tumor mass. No 
direct penetration into spinal cord occurs at this point. 
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limbs of both upper and lower extremities. He began to 
show more marked involvement of the proximal portion of 
the limbs rather than the periphery, with absence of reflex 
activity which for a while simulated a dystrophy picture. 
He was sent into the hospital by his local physician with 
the tentative diagnosis of progressive muscular dystrophy. 

Examination showed a short, rather stout boy of 14 years, 
who was clear mentally and showed no evidences of intra- 
cranial pressure. The eye grounds showed no choking, but 
there was a definite evidence of secondary optic atrophy. 
The decompression over the cerebellar hemispheres showed 
no evidences of bulging or pressure. He was unable to 
walk and unable to abduct the arms at the shoulders. A 
definite atrophy of the shoulder and gluteal regions was 
evident. The reflexes were absent in both upper and lower 
limbs. No Babinski or clonus could be elicited. No sensory 
disturbance could be made out. Because of the absence of 
local recurrence, no suspicion of a recurrence of the tumor 
was entertained. Therefore nothing was done for the pa- 
tient from the operative angle and the patient remained in 
the hospital for a comparatively long period of time. 
Death occurred rather suddenly from what was thought to 
be a bulbar condition. 

Autopsy revealed practically no evidence of a local re- 
currence and the brain itself was free from gross and micro- 
scopic findings. The spinal cord was markedly thickened 
and resembled more an elongated snake than a spinal cord. 

Microscopic examination. This showed the entire sub- 
arachnoid space of the spinal cord completely filled and 
distended by tumor cells of the medulloblastic type (Fig. 
4). Invasion into the spinal cord substance occurred com- 
pletely around the periphery with destruction of most of 
the peripheral tissue (Fig. 5). All the roots were imbedded 
within the neoplastic tissue. The remains of the center 
portion of the spinal cord substance could still be made out 
with some of the ganglion cells in the ventral horn still 
intact. For the most part, however, the ventral horn cells 
were completely destroyed, particularly at certain levels. 
For the most part, however, the spinal cord was practically 
destroyed by the invading tumor cells, which invasion hav- 
ing come by way of the subarachnoid space (Figs. 6 and 7). 

The arrangement of the cells and their morphology cor- 
responded to what we now know as the medulloblastoma. 
Remarkably enough the cortex showed no invasion of the 
tumor cells. 

CasE 3. B. C., a girl aged 12 years, was admitted to 
the Hospital May 12, 1933, and died June 1, 1933. The 
condition started 1 year prior to admission with head- 
ache, vomiting, and visual disturbances. She gradually 
developed difficulty in walking and a diagnosis of posterior 
fossa tumor was made. Operation was done in addition 
to roentgen therapy. The patient did not do well after 
operation. She complained of headache and the choking of 
disc which had been present did not disappear. 

After the first course of roentgen therapy, the patient 
returned to the hospital and showed definite mental symp- 
toms. She was not co-operative. The site of the operation 
bulged. The temperature was subnormal. An effort was 
made to drain the ventricles. Difftculty in swallowing 
developed and the patient died from respiratory failure. 

Postmortem examination showed a rather large brain 
with definite external hydrocephalus, with narrowing of the 
corpus callosum. The ventricular walls throughout showed 
evidences of subependymal petechia. A good part of the 
cerebellar tissue had been removed by operation, but a tu- 
mor mass was seen filling the fourth ventricle and project- 
ing backward into the cerebellar hemisphere laterally and 
the restiform bodies with pressure on the medulla. The 
meninges were opaque not only around the cerebellum and 
brain stem, but also over the vertex. 
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Microscopic examination. Gross examination of the 
myelin sheath preparation showed a complete filling up of 
the fourth ventricle with tumor tissue. So marked has the 
distention of the fourth ventricle become that it has com- 
pressed the medulla and cerebellum with invasion into the 
cerebellar tissue, particularly on one side, where one of the 
dentate nuclei is practically completely destroyed by the 
invading tissue (Fig. 8). Throughout the entire cerebellum, 
bordering the fourth ventricle, one also finds tumor tissue 
invading. Rarefaction of the white matter of the cerebel- 
lum is evident universally. 

The spinal cord shows complete distention of the sub- 
arachnoid space by tumor tissue. So marked is this that it 
not only distends the subarachnoid space but the dura fits as 
a tight covering over the spinal cord structure (Fig. 9). 
This is particularly marked over the posterior aspect of 
the spinal cord where at first glance one could mistake the 
spinal cord picture for one in which an extramedullary 
tumor or tuberculoma had occurred (Fig. 10). Despite the 
rather diffuse involvement of the membranes and the dis- 
tention of the subarachnoid space, the spinal cord substance 
has remained remarkably intact. Only in this area, where 
direct invasion of the substance has taken place, is the spi- 
nal cord itself showing evidences of degeneration. The 
margin of the spinal cord, particularly posteriorly, is af 
fected as the result of the direct invasion by the adjacent 
neoplastic tissue (Fig. 11). Under the microscope one can 
make out the dura and can see that this delimits the sub- 
arachnoid invasion. The subarachnoid space is dilated and 
completely filled with cells of the so called medulloblastic 
type. There is early invasion of the spinal cord in the peri- 
vascular spaces of the superficially lying blood vessels. 
Later when breaking through into the tissue has occurred, 
or where devitalization has been present, the tumor tissue 
invades the spinal cord substance directly (Fig. 12). The 
neoplastic tissue surrounds every nerve root, fills up every 
perivascular space, but at no point is there a breaking 
through the dura itself. In many of the areas one can 
see the two methods of invasion of the spinal cord substance, 
first by breaking through the perivascular spaces, and 
second by invasion directly into the adjacent spinal cord 
substance. Even in the cellular stains the spinal cord sub- 
stance has remained fairly normal and the ventral horn 
cells show comparatively normal structure, although on one 
side there has been invasion directly into the ventral horn 
with destruction of the ganglion elements. Yet, on the 
other side, most of the ganglion cells show even the normal] 
Nissl substance. At no point is there a secondary inflam- 
matory reaction. 

The type of cell which makes up the bulk of the neoplas- 
tic mass is a rather typical cell of the medulloblastic type. 
In the areas where the pressure is not great, there is a ten- 
dency to rotundity of the cell instead of a tendency to oval 
cells, such as occurs when there is a considerable amount 
of pressure. While the roots themselves are almost sur- 
rounded by the neoplastic tissue, at no point is there direct 
invasion of these roots in any of the numerous sections 
examined. 


Abnormal cellular collections within the sub- 
arachnoid space are comparatively common. 
They occur in two general conditions: (1) inflam- 
matory processes, and (2) neoplastic conditions. 
In the first group the invading elements are white 
blood cells of both acute and chronic types. In 
the second group we have (a) primary processes 
of the meninges themselves including mellano- 
blastomas, endotheliomas, and sarcomas, and (b) 


secondary neoplasms of the meninges including 
those that are to be considered (1) metastatic, or 
coming from a distance, and (2) permeation le- 
sions. 

We are concerned here only with the permea- 
tion lesions. A distinction is being made between 


metastatic and permeation processes. In the 
former the cellular elements within the subarach- 
noid space come by way of blood or lymph from 
some primary focus at a distance. By permeation 
we mean the carrying in of neoplastic cells to the 
fluid spaces by direct fluid current. While surgical 
manipulation could not come under the heading, 
it is impossible at times to distinguish between 
the efforts of surgical manipulation and propaga- 
tion along lymphatic spaces. 

As the result of implantation into the fluid 
spaces, dissemination or seeding will occur, prob- 
ably influenced by gravity. It is this phase of the 
subject particularly that our cases illustrate. The 
work that Handley has done in breast cancer 
will fit in with the distinction we are making, 
with lymphatic permeation and metastasis. It 
has been shown that cancer can grow by continu- 
ous extension through the lymphatics until it 
reaches a point favorable for its development. 
The spinal fluid, apparently, offers a good culture 
medium for its continued growth. 

In the brain, neoplastic and inflammatory ele- 
ments tend to get into the lymphatic spaces 
around the blood vessels. They are then either 
gradually assisted by the current or pressure or by 
actual extension of growth, thus reaching the 
adjacent fluid spaces. That there is a slow flow in 
the perivascular spaces and its direction is toward 
the subarachnoid space is exemplified by many 
cases of tuberculomas (Rich and McCordock); 
intracerebral abscesses in which meningeal com- 
plications occur have also been stressed. In them 
it can be very definitely found that there has been 
an actual migration of the infective elements from 
the focus deep within the brain out toward the 
periphery into the subarachnoid space with the 
development of a terminal meningitis. 

From the pathological angle, no uniformity of 
opinion exists at the present time as to the exact 
nature of the medulloblastomas. Roussy in 1928, 
and Roussy and Oberling in 1931, on the basis of 
their intensive study of these tumors, came to the 
conclusion that the neuroblasts and not the in- 
different cell of Schaper are the preponderating 
cell elements of these tumors. They, therefore, 
prefer calling them spongioma rather than a name 
based on a hypothetic embryonic cell. Wohlwill, 
in 1930, in his discussion of this group of tumors, 
states that while the name ‘“‘medulloblastoma”’ is 
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not a good one from the embryonic viewpoint, 
still he believes that it had sufficient merit to be 
retained for this group of what he thought to be 
uncharted tumors. His preference would be to 
rename them embryonal glioneurocytoma, or 
unripe glioblastoma, or unripe neurospongio 
blastoma. In these new names he brings in the 
basic undifferentiated cell of Schaper, on which 
Bailey and Cushing have based their bipotential 
nature of the cells of this lesion. 

Marburg, in 1931, stated that he believed that 
he was able to eliminate this type of tumor from 
the glial group because of presence of connective 
tissue within these lesions. He saw in the cerebel- 
lar plate of a 40 millimeter embryo, uniform cells 
with dark nuclei, without plasma, entirely different 
from the cells of the neighboring meninges. It is 
at this stage that the indifferent cell of Schaper 
appears and can easily be recognized. Neuro- 
blasts and glioblasts come from them. The cells 
with nucleoli become neuroblasts and those with- 
out nucleoli become glioblasts. He believed that 
both the spongioblastic and neuroblastic type of 
tumor can occur in combination. He would name 
this group polymorphic sphaeroblastome. 

Stevenson (28) in 1931, on the basis of his orig- 
inal study of 2 tumors of this type within the cere- 
bellum, reported them to be derived from the ex- 
ternal granular layer (Obersteiner’s layer) of the 
cerebellum. He would prefer to call them either 
neuroblastoma or granuloblastoma. In 1934, in 
collaboration with Echlin, the belief was reiterated 
that the medulloblast is a hypothetic cell and 
claimed that Bailey and Cushing’s theory was 
based on this hypothetic cell element described 
by Schaper. In their 1934 group of 6 cases (29), 
they believed that the tumor cells resembled the 
external granular layer of the infantile cerebellum 
and these cells at first undifferentiated, divide 
rapidly, change their shape and position, and 
could easily be supposed to give rise to tumors. 
Their interpretation as to why the tumors are 
practically entirely confined to the cerebellum 
would fit in with their idea of an origin from the 
external granular layer of the young cerebellum. 
They even question the few cases reported by 
Cushing of medulloblastoma of the cerebral 
hemisphere. 

Bailey (3) in 1925, believed, and still in 1930 
believed, that the indifferent cell of Schaper 
develops into what he has called the medullo- 
blast. He admits, however, the theoretic nature 
and origin of this cell. He believes that, because 
of their origin from the germinal plate of the root 
of the fourth ventricle, their usual location within 
the vermis of the cerebellum is explained by mi- 
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tosis and migration. He explains their presence 
in other portions of the central nervous system 
by embryonal rests. 

After the tumor cells have arrived within the 
spinal fluid spaces, reinvasion into the brain or 
cord substance can occur. This would not neces- 
sarily tend to prove that the fluid current is in the 
opposite direction but that direct invasion can 
take place at a point of localization of the tumor 
cells when the pressure within the subarachnoid 
space becomes high. It may actually force the 
neoplastic cells into the perivascular channels 
opening into it. This is seen also in meningitis 
with marked increased intracranial pressure, 
particularly where drainage of spinal fluid is not 
done. 

As far as our own cases are concerned, the first 
patient made a good functional recovery after 
decompression and a series of deep roentgen-ray 
treatments. His symptoms and signs were char- 
acteristic for a midline cerebellar lesion. He lived 
2 years after the onset of his symptoms with com- 
plete comfort up to the final episode. While there 
was a terminal increased intracranial pressure, the 
patient showed a peculiar mental picture and 
pyramidal tract signs even before the pressure 
reached a point to produce these symptoms. The 
mental and pyramidal tract signs could not be 
explained on the usual grounds of ventricular 
dilatation as the result of obstruction. At autopsy 
the explanation for the symptoms and signs was 
determined by the finding of complete invasion 
of the ventricular system by tumor tissue and 
penetration into the adjacent brain substance. 
Not only was there complete filling up of the ven- 
tricles, but the subarachnoid space was also dis- 
tended and filled with tumor cells. Penetration 
into the cortex occurred also from those spaces. 

The histological picture presented by the cere- 
bellum and brain stem in this patient was inter- 
esting in showing the local dilatation of the fourth 
ventricle to an enormous degree. It showed the 
compression of the dentate nuclei to a point of 
producing actual destruction. This would explain 
the severe cerebellar disturbances that occurred 
as a terminal part of the picture. It also showed 
the compression of the medulla to a point where 
severe degeneration of its posterior portion is 
present. It is rather interesting that the lateral 
ventricles were not dilated in proportion to the 
fourth ventricle, although from the appearance of 
Figure 3 one might suspect complete obstruction. 
There was probably sufficient space for seepage of 
fluid to occur. 

In Case 2, however, the comparatively complete 
surgical removal of a midline cerebellar tumor in a 
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child, there occurred a spinal cord picture which 
did not fit in with any of the known syndromes. 
No suspicion at that time was entertained of a 
relationship between the cerebellar tumor and the 


spinal cord symptoms. It was only at autopsy 
that the true condition was discovered—that the 
spinal cord was one mass of tumor cells. Nerve 
fibers and cells were present throughout, explain- 
ing the remarkably few focal symptoms from such 
terrific invasion by the tumor. It is known that 
even in primary gliomas of the central nervous 
system, normal axis cylinders can be found. Our 
experience has been that when gliomas respond 
to x-ray treatment, the recovery of function is 
greater than when extirpation of the tumor mass 
has been done. 

It is probable that with surgical removal of the 
original tumor, fragments were loosened and 
allowed to fall into the subarachnoid space. 
These gradually increased in number, filled up the 
entire subarachnoid space around the cord and 
gradually penetrated the cord substance by way 
of the perivascular space and septa, with gradual 
penetration into the spinal cord tissue as the blood 
supply became lessened. 

The absence of root pains is rather interesting 
and cannot be easily explained. It is possible that 
the soft tumor tissue did not cause as much pres- 
sure as is in most instances exerted by a firmer 
neoplasm. 

The clinical picture simulating a dystrophy is 
probably to be explained by the greater involve- 
ment at irregular intervals through the cord which 
in this case has attacked the nerve roots of the 
proximal portion of the arms and legs rather than 
the distal portions. It is interesting that, despite 
intensive infiltration of the cord substance, the 
child did not have a transverse myelitis picture. 
This is in keeping with the former case. 

This case illustrates one other point, that even 
though complete extirpation of the local tumor 
tissue is done, the patient may develop lesions of 
dissemination elsewhere in the central nervous 
system. A case of this sort may be a means of call- 
ing attention to the fact that deep therapy may 
be necessary over the entire central nervous sys- 
tem after local removal, in order to “kill” the 
cells of the tumor that have been loosened. It 
may also point the way to another postoperative 
procedure in these cases, namely, forced drainage 
to ‘‘wash-out” the cells scattered at operation 
through the subarachnoid space, particularly in 
its spinal portion. One might use the Forster 
technique at frequent intervals after operation, 
to determine the presence of neoplastic elements 
within the spinal fluid. 
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In Case 3 the cerebellar picture was typical for 
a rapidly growing midline tumor. The history in 
this case offered no clue as to the additional path- 
ology present. Bulbar symptoms are not unusual 
in this location of lesion as the result of pressure 
or invasion of the brain stem. Spinal cord symp- 
toms, however, were looked for but not found. 

At autopsy not only was the fourth ventricle 
completely filled with tumor tissue, but there was 
in addition invasion of the cerebellum and the 
medulla. This completely satisfied all of our 
clinical findings. The spinal cord picture, how- 
ever, was not unexpected. The myelin sheath 
preparation of the spinal cord on superficial study 
might give the impression of either an extra- 
ordinary tumor or hypertrophic pachymeningitis 
interna. On close study the posterolateral por- 
tions of the spinal cord were seen to be invaded by 
neoplastic cells and the margins of the postero- 
lateral portion were degenerated. In other areas 
the spinal cord showed even greater involvement 
and yet no clinical evidences were noted in the 
lower limbs as might have been expected from a 
visualization of the histological picture. Here 
again, however, surgical intervention, as in our 
former case of severe spinal cord involvement by 
tumor, had occurred. It is impossible that such 
marked cord involvement occurs only after surgi- 
cal manipulation of the original tumor. In three 
cases of Cairns and Russell with spinal involve- 
ment, operation had also been done with attempt 
at removal of the tumor. In their cases the in- 
volvement of the cord was, however, minimal, 
only small nodules being found on microscopic 
study. In one of their cases, despite careful search 
for clinical signs and symptoms, none was found. 

In this patient the brain itself showed invasion 
of the subarachnoid spaces. This was confirmed 
on microscopic study. Mental symptoms were 
present in these patients also. 


SUMMARY AND CONCLUSIONS 


1. Three unusual cases of midline cerebellar 
tumor, with dissemination through the spinal 
fluid, are reported. In the first case the patient 
had a definite remission for a period of nearly 2 
years after decompression and deep roentgen 
therapy. There gradually developed the signs 
and symptoms of local recurrence and progres- 
sion, as well as diffuse involvement of the central 
nervous system. At autopsy there was marked 
distention of the fourth ventricle by the tumor 
with invasion into surrounding structures, and 
complete filling up of the entire cerebral ventricu- 
lar and subarachnoid spaces by the tumor tissue. 
Secondary invasions into the adjacent cerebral 
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tissue were noted throughout. This case illus- 
trates the tremendous powers of dissemination 
through the spinal fluid with invasion into distant 
parts of the central nervous system. 

2. In the second case complete extirpation of 
the local cerebellar lesion had been done 2 years 
prior to the onset of a peculiar picture of spinal 
cord disease with root involvement. Autopsy 
showed marked overfilling of the spinal subarach- 
noid space with tumor cells of the medulloblastic 
type with invasion into the spinal cord substance. 
The spinal cord itself was enlarged to nearly five 
times its usual diameter. This case illustrates the 
marked invasion into the spinal cord which may 
occur from a midline cerebellar tumor even though 
it had been completely removed locally at opera- 
tion. Loosening of tissue cells and dropping into 
the spinal subarachnoid space were probably the 
beginnings of the new growth within the spinal 
cord. 

3. In the third case the clinical course was typi- 
cal. Local recurrence was present with complete 
distention of the fourth ventricle and invasion into 
adjacent structures. Here again the distended 
spinal subarachnoid space was filled with tumor 
tissue with invasion into spinal cord substance 
at various points. Compression of the spinal 
cord was present in addition. 

4. Scattering of tumor cells into the subarach- 
noid space as the result of operative manipulation 
probably accounts for much of the wide dissemi- 
nation that occurs within the subarachnoid space, 
and especially within the spinal canal. Gravity is 
also a factor. Re-invasion into the brain and cord 
tissue can occur at any place along the course of 
the fluid pathway. 

5. Cure of the local lesion in medulloblastoma 
is not sufficient to eradicate the tumor cells com- 
pletely from the central nervous system. Care 
must be taken not to loosen portions of the tumor 
and permit them to drop into the subarachnoid 
space. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


PORTAL THROMBOSIS FOLLOWING SPLENECTOMY FOR 
SPLENIC ANEMIA!’ 


S. W. MOORE, M.D., NEw York, NEw YorK 


“HE relationship between portal thrombosis 
and Banti’s disease has been under dis- 
cussion for many years (Edens, Dévé, and 

Cauchois). Whartin considered splenic and 
portal obstruction a cause of splenic anemia; he 
states that it has not been demonstrated that 
Banti’s complex can exist without evidence of 
obstruction in the portal or splenic veins. 

Rosenthal considers the blood platelets one of 
the most important features of splenic anemia; 
accordingly he divides his patients into two 
groups as follows: 

(a) A thrombocytopenic group. In these pa- 
tients the blood platelets are diminished before 
operation. A transient rise and then a fall to nor- 
mal or slightly above normal follows splenectomy. 

(b) A thrombocythemic group. In this group 
the blood platelets are normal or below normal 
before operation but rapidly increase to enor- 
mous numbers after splenectomy and remain high 
permanently. This increase in blood platelets is 
associated with repeated thromboses and conse- 
quent hemorrhages. 

In the first group of cases he finds the results of 
splenectomy brilliant; while in the second group 
he does not advocate splenectomy and feels that 
other therapy may prove more effective. 

Evans who reports 19 cases of splenic anemia 
for which splenectomy was undertaken, divides 
his patients into the two groups suggested by 
Rosenthal. In the thrombocytopenic group his 
results were good. The platelets rose to a max- 
imum of nearly a million in 2 weeks and then 
declined to a normal number in about go days. 
In the thrombocythemic group splenectomy was 
not attended by satisfactory results. The platelet 
count rose to 1,400,000 in 10 days in 1 case and 
remained high, the patient dying of mesenteric 
thrombosis. Evans agrees with Rosenthal that 
in the second group of cases splenectomy is 
dangerous. 

Two cases of splenic anemia are herein reported 
which illustrate the thrombocythemic type of the 
disease. 

Case 1. A.S. A white patrolman 35 years of age with a 
large spleen and hemorrhages, was admitted to the New 
York Hospital as a patient of Dr. Eugene Pool. Ten years 
previously he complained of a heavy feeling in his abdomen 
and on examination an enlarged spleen was found. Since 


that time there have been attacks of hematemesis and of 
tarry stools. The last hemorrhage, 4 months before ad- 
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mission, was so severe as to necessitate three transfusions of 
blood. 

The physical examination showed an anemic but well 
developed and nourished middle aged man. Save for an 
enlarged spleen the examination was negative. 

The laboratory findings were as follows: The urine was 
negative; hemoglobin, 53 per cent; white blood cells, 4,400. 
A blood smear showed slight secondary anemia. The 
reticulocytes were 6 per cent; the Wassermann reaction 
was negative; the icteric index, 6.8; the serum calcium, 9.5; 
the urea nitrogen, 14; and the blood sugar, 88. The bleed- 
ing and clotting times were normal; the fragility test was 
normal; the clot retraction was fair; the platelet count was 
480,000. The latter examination was made by the hemato- 
logical department of New York Hospital. 

At operation a tremendously enlarged spleen weighing 
1620 grams was removed. It was bound down by adhesions 
and had a short, wide mesentery; there were evidences of 
several old infarcts. 

The pathological report was splenomegaly with multiple 
infarcts and cicatricial fibrosis. 

The postoperative course was stormy from the beginning. 
Physical signs and x-ray examination of the chest suggested 
pulmonary infarct, and 7 days after operation there was 
marked abdominal distention. The wound drained ascitic 
fluid. These findings persisted for 41 days after operation 
at which time a tension pneumothorax developed; this was 
treated by closed drainage. The patient rapidly grew 
worse; he was placed in an oxygen tent and fed by nasal 
tube, but he succumbed on the forty-fifth postoperative day. 

The blood platelets which before operation were 480,000, 
rose to 650,000 on the twelfth day after an initial drop on 
the seventh day after operation to 450,000. From the peak 
of 650,000 they slowly fell to 310,000 on the forty-second 
postoperative day. 

The autopsy revealed thrombosis of the portal, splenic 
mesenteric, vasa brevia, coronary, esophageal and left renal 
veins, as well as of the splenic artery and small branches of 
the left pulmonary artery; a pulmonary infarct of the left 
lower lobe of the lung with fibrinopurulent pleurisy; early 
cirrhosis of the liver and multiple adhesions with loculated 
accumulations of fluid. 


In view of the fact that a high platelet count in 
splenic anemia has been considered a contra- 
indication to splenectomy because of the danger 
of subsequent thrombosis, an attempt was made 
in the second case to lower the platelet count be- 
fore operation in the hope of preventing this 
complication. 

Several experimental studies on lowering the 
platelet count may be found in the literature. 
Duke found that massive doses of roentgen-ray 
caused a fall in the platelet count in rabbits and 
that small doses had the reverse effect. Mottram, 
working with rats, determined that prolonged ex- 
posure to radium produced a profound fall in the 
number of blood platelets, followed by a return to 
normal and a subsequent rise above the normal 
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MOORE: 


level and finally, by a second return to normal 
counts. Helber and Linser in experiments on 
rabbits, rats, and dogs, found that roentgen-rays 
caused a decrease in the platelet count which was 
marked but not equal to the drop in the white 
count. 

In a study of the effects of irradiation on the 
blood, Minot and Spurling found that a slight 
increase of platelets soon after irradiation was 
common. They were depressed less readily than 
the white cells, but after the transient rise were 
decreased slightly in the majority of cases, but 
markedly in rare cases. 

The consensus of opinion among investigators 
seems to be that blood platelets are formed in the 
bone marrow and destroyed in the reticulo- 
endothelial system, the largest organ of which is 
the spleen. 

In the second case, then, the long bones were 
subjected to roentgen-ray in the hope that this 
treatment might diminish the number of blood 
platelets before operation. 


Case 2. A. H., an unmarried white female, 35 years old, 
was admitted to the New York Hospital as a patient of 
Dr. Eugene Pool in 1927 because of nervousness and 
irritability of one year’s duration. At that time a subtotal 
thyroidectomy was done and the patient made an unevent- 
ful recovery. The pathological report was: interstitial 
thyroiditis. 

In 1929 the patient complained of gas, fullness in the 
epigastrium, nausea hematemesis, and copious tarry stools. 
Following several such attacks she was admitted to another 
hospital where a roentgen-ray examination showed a 
polyp of the duodenum. The polyp was resected and 
pyloroplasty done. The pathological report on the lesion 
was fibroadenoma. The bleeding from the gastro-intestinal 
tract continued, accompanied by marked secondary 
anemia. 

On January 11, 1932, the patient was readmitted to the 
New York Hospital because of severe gastric hemorrhages. 
On examination she was quite pale with a definitely enlarged 
spleen. The gastro-intestinal roentgen-ray series showed 
nothing abnormal besides the enlarged spleen. The blood 
picture was that of secondary anemia with active blood 
regeneration. The red blood cells numbered 1,340,000; 
hemoglobin was 28 per cent; the white blood cells 4,400. 
The platelet count which had been determined five times 
in the 2 months previous to admission, ranged from 336,000 
to 504,000. 

A diagnosis of splenic anemia was made, but on account 
of the high platelet count, operation was delayed for fear of 
thrombosis. In an effort to reduce the blood platelets, 
roentgen-ray treatments were applied to the spleen and 
long bones. In all, 7 radiations were given to the long bones 
and 4 to the spleen. The platelet count was reduced from 
504,000 just before admission, to 120,000. She was sent 
home for a short period of time and was readmitted to the 
hospital on March 30, 1932, having had no further hem- 
orrhages. 

The examination at this time was essentially the same as 
before. A roentgenogram showed an appreciable reduction 
in the size of the spleen since the previous examination. 
The platelets now were 130,000, the white blood cell 3,200 
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and the red blood celis 3,850,000. The spleen was again 
roentgenographed. 

On October 15, 1932 following four attacks of bleeding 
with tarry stools, she was once more admitted. Her chief 
complaint at this time was constant heavy dragging pain 
in the left upper quadrant, and the presence of a mass 
which felt like ‘‘a rock.” 

The examination showed little change, save that an 
additional mass could be felt in the left side apart from the 
spleen. Uroselectan showed bilateral polycystic kidneys. 
Hematological examination showed the red blood cells to 
be 3,250,000; white blood cells 2,250, platelets 390,000, 
urea nitrogen 11, icteric index 3.2. The spleen was again 
roentgenographed. 

On October 20, 1932, an enlarged spleen weighing 325 
grams was removed under general anesthesia. The spleen 
was adherent to the diaphragm and greater curvature of 
the stomach. A large number of varicose vessels were 
encountered in the splenic area, as well as distended vessels 
on the surface of the stomach. The kidneys were found to 
be polycystic. 

On the day following operation there was marked ab- 
lominal distention, irregular fever and the patient com- 
plained bitterly of pain at the upper angle of the wound 
The platelet count dropped to 170,000 after operation but 
subsequently rose steadily until it reached 825,000. Twenty 
days after operation the wound was reopened in the belief 
that it must be harboring an abscess. This was not found 
and the wound was solid and well-healed. There were 
many adhesions around the bed of the spleen. The ab- 
dominal cavity contained 2000 cubic centimeters of clear 
fluid which was aspirated before the wound was closed. 
The patient continued to go down hill and died 5 days after 
the second operation. 

At autopsy there was found thrombosis of the portal, 
splenic, and mesenteric veins with beginning gangrene of a 
loop of jejunum, ascites, early cirrhosis of the liver and 
bilateral polycystic kidneys. Sections of the spleen showed 
moderate-increase in the reticulum comparable with that 
seen in early Banti’s disease. 


SUMMARY 


It is generally recognized that normal or high 
platelet counts in splenic anemia are definite 
contra-indications to splenectomy because of the 
danger of postoperative thrombosis. 

Two cases of splenic anemia are presented, in 
which the platelet count before operation was 
relatively high; both developed thrombosis of the 
portal, splenic, and mesenteric veins after 
splenectomy. 

In the second case an attempt was made to 
lower the platelet count by irradiation of the long 
bones and spleen, before operation was under- 
taken. It was hoped thereby to prevent throm- 
boses. 
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THE SURGICAL MANAGEMENT 


OF PROLAPSE OF THE UTERUS 


AND VAGINA! 
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Professor of Gynecology, Tufts College Medical School. 


TEROVAGINAL prolapse has engaged my 
interest for the past 22 years. During this 
time I have operated on 382 women so 

afflicted. A review of the literature shows that no 
one method is efficacious in the relief of this dis- 
order. Moreover, a study of the various textbooks 
of gynecology reveals innumerable procedures and 
differences of opinion. This tends to prove that 
each patient must be individualized and that the 
best method for her particular case must be sought 
and applied, since there are various circumstances 
which influence the final result. During the last 2 
decades I have tried most of the procedures in 
common use and have attempted to estimate their 
value impartially. Among others, three factors 
stand out in determining the method to be chosen; 
first, the age of the patient; second, the possibility 
of future pregnancies; and third, the extent of the 
prolapse. Uterovaginal prolapse is classified in 3 
degrees: first degree prolapse when the cervix ap- 
pears at the vulva; second degree prolapse when 
the cervix is extruded and third degree prolapse, 
or procidentia, when the entire uterus is found 
outside of the vulva. 

It is conceded by most gynecologists that young 
women, in the childbearing age, should be fol- 
lowed until they have had their families before 
subjecting them to extensive operations for the 
correction of their displacements, vaginal or 
uterine. During this period of observation the 
cervix is the one organ which usually needs at- 
tention since, accompanying most prolapses, a 
laceration of the cervix with ectropion and erosion 
is a common finding. If it is decided to postpone 
operation to a later date the cervix should mean- 
while be healed by cauterization or conization 
after each pregnancy. To put it another way, all 
irritative lesions of the cervix uteri should be cor- 
rected between pregnancies in order to reduce the 
incidence of carcinoma. The discomfort of the 
lesser degrees of prolapse may be relieved by the 
introduction of a properly fitting pessary. There 
are exceptions, however, in this group of young 
women and the patients with extensive prolapse 
should be operated upon. The operative measures 
in the younger group of patients are fairly well 
standardized and consist of repair of the cervix by 
trachelorrhaphy, as well as repair of the anterior 
and posterior vaginal walls and of the perineum. 


Gynecologist and Obstetrician-in-Chief, Carney Hospital 


A laparotomy is then performed, the uterosacral 
ligaments are shortened in order to bring the 
cervix to its normal position at a right angle with 
the vagina and the uterus is suspended by the 
round ligaments. This form of reconstruction 
restores the pelvic organs, as nearly as possible, 
to their original state, and, in my experience, has 
not interfered with future pregnancies and labors. 
In order to prevent relaxation and laceration of 
the repaired perineum, an episiotomy is usually 
performed at a subsequent delivery. High am- 
putation of the cervix and fixation of the uterus 
to the anterior abdominal wall are avoided dur- 
ing the childbearing age because of the severe 
dystocia which these procedures will obviously 
cause during future labors. In a woman who has 
passed the menopause, amputation of the cervix 
and fixation of the uterus are employed if, for one 
reason or another, it is deemed advisable to treat a 
particular patient by the combined method of 
vaginal plastics and laparotomy. When dealing 
with women who have passed the menopause and 
with old women, one of the vaginal procedures is 
usually resorted to, a laparotomy being performed 
only under rare circumstances. There are two 
reasons for this, the first being that vaginal opera- 
tions increase the operability rate on account of 
the lessened morbidity and mortality, and, second, 
because in these women where childbearing is no 
longer a consideration the uterus or the broad 
ligaments may be used to construct supports to 
elevate the prolapsed uterus and bladder in the 
pelvis. An adequate repair of the pelvic floor is an 
essential in all cases except when operation is done 
on a rare patient with nulliparous prolapse in 
whom the pelvic floor is intact and gives good 
support. 

George Gray Ward, in his writings, has called 
to our attention the fact that many recurrences in 
the posterior vaginal segment were due to over- 
looking a posterior vaginal hernia while repairing 
the perineum, sometimes such hernias being re- 
ferred to as a posterior vaginal enterocele or pro- 
lapse of the cul-de-sac of Douglas. In the presence 
of such a condition, the hernia may roll over a well 
repaired perineum as the patient gets out of bed 
after operation, and to all intents and purposes 
she feels that she has obtained no benefit from the 
intervention. Ward has devised an operation, 


1Read before the Los Angeles Surgical Society, December 13, 1935. 





386 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE I.—TYPE OF OPERATION 
Number 
Vaginal plastics and abdominal suspension or 
fixation of uterus 
Interposition operation. 
Vaginal hysterectomy with interposition of broad 
ligaments 
High vaginal fixation of uterus (advancement 
operation) 32 
Colpectomy—subtotal or total 25 
Total number of operations 


In addition 30 operations were done for posterior vaginal 
hernia or hernia of the cul-de-sac of Douglas. 


performed through the vagina, whereby the cul- 
de-sac of Douglas is mobilized on all sides, the 
contents reduced, the base tied, and the hernial 
sac resected. Recurrence is prevented by ap- 
proximating the uterosacral ligaments over as 
wide an area as possible. This method, in my 
hands, has given very satisfactory results. In ex- 
treme cases of posterior vaginal hernia and in 
those complicated by adhesions, obliteration of 
the cul-de-sac of Douglas through the abdomen, 
by placing superimposed rows of pursestring 
sutures, is a valuable operation. This procedure, 
which was described by Mazion in 1909 and which 
was brought out by Moschcowitz in 1912, as a 
corrective measure for prolapse of the rectum is of 


great value in the treatment of posterior vaginal 
hernia. 

The types of operation used in the 382 cases 
reported are summarized in Table I. 

The interposition operation (Watkins-Schauta- 
Wertheim) has been used extensively both in 
Europe and America in the correction of utero- 
vaginal prolapse. I have found it to be a satis- 
factory means of treating this lesion. Experience, 
however, has taught me that it should not be re- 
sorted to in the presence of a markedly atrophied 
uterus. The bladder, by its great weight, aided by 
intra-abdominal pressure will force down such an 
atrophied interposed uterus so that the cervix will 
appear at the vaginal introitus although there will 
be no recurrence of the cystocele. It has been 
claimed that severe vesical disturbances may 
follow the interposition operation. Obviously, 
vesical pain will occur in every instance that the 
uterus is pulled between the bladder pillars and 
the uterine fundus is attached to the anterior 
vaginal wall, as the fundus of the uterus, under 
these conditions, will exert constant pull on the 
bladder and will cause its sacculation. Bladder 
symptoms, however, are infrequent if the bladder 
pillars are severed and the bladder is freely 
separated from its attachments to the vagina and 
uterus. It will then lie smoothly and not in folds, 


TABLE II.—AGES 


Operation 
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Vaginal plastics and abdominal | 
suspension or fixation of uterus | 
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TABLE III.—DIAGNOSES 


Large Descensus | 1° pro- 
cystocele uteri lapse 


2° pro- 3° pro- Recurrent Inv _ 
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pension or fixation of uterus 
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All cases of prolapse were accompanied by cy stocele and rectocele. 
There were also 30 posterior vaginal hernias. 
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TABLE IV.—ADDITIONAL DIAGNOSES 


Plastics 


an 
laparotomy 


Inter- 
position 
operation 


Vaginal 
hyster- 
ectomy 


High 
vaginal 
fixation 


Colpectomy 





Myomas of the uterus 5 


8 





Epidermoid carcinoma of cervix 





Adenocarcinoma of corpus 





Senile atrophic uterus 





Cervical polypi 





Previous abdominal fixation of uterus 





Fibrosis of the uterus, menorrhagia, metrorrhagia 





Myoma of anterior vaginal wall 





Cyst of perineum 





Third degree laceration of perineum 





Rectovaginal fistula 





Ulcer of vagina 





Laceration of right labium minus 





Edema of vaginal walls 





Vesical calculus 





Urethrocele 





Urethral caruncle 





Old suburethral abscess 





Urethral prolapse 





Ovarian myoma 





Ovarian cyst, left 





Ovarian cyst, right 








Calcified tumor, right ovary 





Perisalpingo-oophoritis 








Complete rectal prolapse 





Hemorrhoids 





Cholelithiasis 





Lipoma, right thigh 





Umbilical hernia 








Inguinal hernia, right 





Diabetes 





Previous vaginal operation for prolapse 





Previous vaginal plastics and suspension 








Old pelvic hematocele 














Ankylosis, both knees _ 





Cervical pathology, in the form of erosion, lacerations, ectropion, ulceration and hypertrophy was found in all cases except those of nulliparous 


prolapse. 


on the superior and posterior surfaces of the 
uterus and, since there is no pull on this viscus, 
pain will not be experienced. A decided advantage 
of the interposition operation is that if recurrence 
occurs it is more readily corrected when the uterus 
is retained than when it is removed. 

Vaginal hysterectomy for prolapse is valuable 
when the uterus is markedly atrophied and when 


it is felt that, because of certain pathological con- 
ditions, it is in the interest of the patient to remove 
it. In performing vaginal hysterectomy for pro- 
lapse, it is advantageous to ligate the broad liga- 
ments in three sections, the lowermost section in- 
cluding the uterosacral ligament on each side, as 
recommended by Curtis. The broad ligaments 
are approximated in the median line by tying 
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TABLE V.—ADDITIONAL OPERATIONS 


Myomectomy 

Cervical polypectomy 

Myomectomy of anterior vaginal wall 
Resection of cyst of perineum 
Perineorrhaphy for complete laceration 
Repair of rectovaginal fistula 

Repair of right labium minus 
Extraction of vesical calculus 

Repair of urethrocele 

Fulguration of urethral caruncle 
Excision of abscess, wall of urethra 
Fulguration for urethral prolapse 
Ablation of ovarian tumors 

Operation for rectal prolapse 
Hemorrhoidectomy 

Excision of lipoma of right thigh 
Umbilical herniotomy 

Inguinal herniotomy 
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TABLE VI.—OPERATION FOR PROLAPSE OF 
CUL-DE-SAC OF DOUGLAS 
Cases 
Vaginal resection of cul-de-sac of Douglas, Ward 
operation 
Abdominal obliteration of cul-de-sac of Douglas, 
Moschcowitz type of operation 


together the suture of each side. The united 
broad ligaments are then attached to the anterior 
vaginal wall after resection of the excess of the 
flaps on each side. The vessels are more securely 
tied and the broad ligaments united with less 
tension by employing this method than occurs 
when a continuous mattress suture of the broad 
ligaments, as recommended in the Mayo opera- 
tion, is resorted to. 

__ High vaginal fixation of the uterus has received 
but scant attention in the United States and is 
rarely mentioned in the literature, yet its satis- 
factory outcome has led me to employ it in- 
creasingly during the last 10 years. Curtis 
describes this procedure, which is not dissimilar 
to the Manchester or Fothergill operation, as the 
advancement operation. 

Colpectomy, subtotal (LeFort operation), es- 
pecially when done under local infiltration anes- 
thesia, is practically devoid of shock. It is useful 
in old women, at best poor surgical risks, afflicted 
with the total prolapse of a small atrophied uterus 
or with inversion of the vagina following supra- 
cervical or total hysterectomy. Its one drawback 
is that it obliterates the vagina and is only ap- 
plicable to those women whose age makes sexual 
relations unimportant. For the most extensive 
cases of inversion of the vagina total colpectomy 
(Dujarier and Larget), which may also be done 


TABLE VII.—ANESTHESIA 


| 
| 


Para- 


Local sacral 


General | Spinal 





Vaginal plastics and abdominal 
suspensionorfixationofuterus|) 81 








Interposition operation | 








Vaginal hysterectomy with in-| 
terposition of broad ligaments} 
High vaginal fixation of uterus| 
—advancement operation 














Colpectomy—subtotal or total | 








TABLE VIII.—MORTALITY 


Cases Deaths Per cent 





Vaginal plastics and abdominal 
suspension or fixation of uterus 81 





Interposition operation 188 





Vaginal hysterectomy with in- 
terposition of broad ligaments 56 





High vaginal fixation of uterus 
(Advancement operation) 32 





Colpectomy—subtotal or total 25 ° 














Total 382 7 aa 
gross mortality 


89 of these patients, or 23 per cent, were over 60 years of age. 





under local anesthesia, is a valuable operation. 
The efficacy of subtotal and total colpectomy is 
enhanced by adding a perineorrhaphy. The final 
result after these procedures have been carried 
out is a small shallow vagina, and the union of 
the levator ani muscles in the middle line forms 
an added barrier against recurrence. 

For the sake of clearness, data regarding the 382 
operations for prolapse which I have performed 
are presented in tables. 


TREATMENT 


The cervix was repaired in the younger group 
of women, and amputated in those women who 
had passed the menopause. 

An adequate repair of the pelvic floor was per- 
formed in all cases except those of nulliparous 
prolapse where it gave good support. 


PREGNANCIES 


In the group of 81 women who had vaginal 
plastics and suspension or fixation, 4 were subse- 
quently delivered by me. There were two low 
cervical cesarean sections with a transverse inci- 
sion of the segment, one normal delivery and one 
forceps delivery. 

Others in this group must have become preg- 
nant but they were lost in the follow up and this 
could not be ascertained. 
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TABLE IX.—CAUSES OF DEATH 

interposition operation 
1—67 years old 
2—52 years old 
3—74 years old 
4—6o9 years old 


Cerebral hemorrhage day after operation 

Diabetic coma second day after operation 

Cerebral embolism eighth day after operation 

Acute cardiac dilatation nineteenth day after 
operation 

5—73 years old Pulmonary embolism seventh day after operation 

aginal hysterectomy 

1—60 years old Urinary suppression; uremia, ureters patent by 
cystoscopy 

Died in 72 hours of uremia 

Autopsy showed angulation of ureters, by upper 
suture attaching united broad ligaments to 
upper angle of vagina 


2—66 years old 


RESULTS 

The patients were examined at the time they 
left the hospital, approximately 15 days after 
operation, and again 2 months after operation. 
While it was rather simple to check the primary 
result, it was extremely difficult to follow the end- 
result. These operations were performed during a 
period of 22 years on women coming from the New 
England states, from states farther distant, and 
from several of the Canadian provinces. The long 
distances they had to cover prevented them from 
returning for subsequent examinations. Again, 89 


patients, or 23 per cent of this group, were over 60 
years of age and many of these older women could 
not report for re-examinations. The questionnaire 
to the family physician or to the patient has 
proved, in my hands, to be of little value, since, 
in some who claimed good results in the reply 
letter, I found only fair results on subsequent 


check-up, and again, patients who claimed not to 
have been helped materially showed excellent 
anatomical results when seen later. Furthermore, 
women operated upon at a certain time in life may 
show a good result and 10 or more years later, 
because of the atrophy of the tissues which has 
taken place during this time, there may appear 
descent of the anterior or posterior vaginal walls 
or of the uterus. I subsequently delivered 4 of the 
younger group of women who had been operated 
on by vaginal plastics and uterine suspension—1 
normally, 1 by forceps, and 2 by the low or cervical 
cesarean section. It is only fair to assume that 
others may have been delivered elsewhere and 
that recurrences may have occurred in some. 

Thus far the following recurrences have been 
discovered in those who have reported for check- 
up examinations. 

Vaginal plastics and abdominal suspension or 
fixation of the uterus. Recurrent cystocele, 1 year 
and 3 months after operation, in a patient with 
nulliparous prolapse. 

Interposition group 


Six failures occurred in my earlier cases and 
were due to the fact that I had interposed uteri 
which were too atrophied. One total failure oc- 
curred from the too early absorption of the upper 
suture attaching the uterine fundus to the upper 
angle of the vaginal denudation. One partial 
failure followed subsequent marked atrophy of the 
uterus causing bulging under the urethra; the 
other partial failure resulted from a heavy bladder 
pushing the uterus downward on straining so that 
the cervix appeared at the vaginal introitus. Six 
total failures were corrected by practicing a 
fixation of the interposed uterus to the anterior 
abdominal wall, three linen sutures being used in 
each case. One total failure remains uncorrected 
and the 2 women with partial failures refused a 
secondary operation on the grounds that they 
were free from symptoms. 

Vaginal hysterectomy group. In this group there 
were: 

Recurrences 


Enteroceles, one large, one small 


Enterocele, small rectocele, some incontinence of 


Small cystocele and rectocele. This patient who had 
a prolapse also had an adenocarcinoma of the 
corpus. For this reason the perineum was not 
repaired at the time of the hysterectomy. Subse- 
quent examination showed an old perineal lacera- 
tion and a small cystocele and rectocele 


High vaginal fixation group. The best results 
should be expected in this group of patients who 
had, for the most part, the lesser degrees of pro- 
lapse. Thus far 1 patient was found to have a 
small posterior colpocele on straining. She had 
been operated on for a nulliparous procidentia. 

Colpectomy group. There were two recurrences. 
A patient 65 years of age had a recurrence follow- 
ing a LeFort operation because of marked atrophy 
and poor blood supply of the vaginal walls; heal- 
ing took place by second intention and later the 
cervix appeared at the vulva. The uterus was 
fixed to the anterior abdominal wall, and a calci- 
fied tumor of the right ovary was removed at the 
same time. This procedure gave a satisfactory 
result. Another woman, 61 years of age, had a 
LeFort operation for total inversion of the vagina 
subsequent to an abdominal panhysterectomy. 
The remaining small vagina had to be packed 
twice for secondary hemorrhage, the healing tak- 
ing place by second intention with only a fair 
result. A feeble woman, 64 years of age, had a 
total colpectomy for a recurrent procidentia fol- 
lowing vaginal plastics and uterine suspension 
performed elsewhere 27 years previously; this was 
accompanied by total inversion of the vagina and 
a large posterior vaginal hernia. The colpectomy 
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was later followed by an abscess which developed 
at the upper level of the drainage tract; this was 
drained and irrigated and the final result was 
satisfactory. 

Posterior vaginal hernia group. Result was satis- 
factory in 19 vaginal operations. There was 1 
small posterior colpocele 8 months after operation. 
There were 3 recurrences in 10 abdominal opera- 
tions. In Case 1 a Moschcowitz operation was 
done with recurrence after years. One year after 
recurrence total colpectomy was done under local 
anesthesia. Result satisfactory. In Case 2 follow- 
ing a Moschcowitz operation there was slight 
bulging of the cul-de-sac on standing or straining. 
In Case 3 a Moschcowitz operation was done. 
Recurrence followed which was cured by vaginal 
resection of cul-de-sac. 

CONCLUSIONS 

1. Uterovaginal prolapse in young women 
during the childbearing age may be satisfactorily 
treated by repairing the cervix, the anterior and 
posterior vaginal walls, and the perineum, by 
shortening the uterosacral ligaments, and by 
performing a round ligament suspension of the 
uterus. 

2. After the menopause one of the vaginal 
methods is given the preference because of in- 
creased operability, on account of lessened mor- 
bidity and mortality. An abdominal incision is 
made only in a limited number of cases, to 
obliterate a very large posterior vaginal hernia. 

3. The interposition operation (Watkins- 
Schauta-Wertheim) followed by amputation of 
the cervix gives excellent results and this opera- 


tion has been used in the largest number of cases 
in this series. 

4. The vaginal hysterectomy with interposi- 
tion of the united broad ligaments is reserved for 
women with atrophied uteri and when malignancy 
is present or suspected. 

5. High vaginal fixation of the uterus with 
amputation of the cervix is useful in the first and 
second degrees of prolapse with a large cystocele 
and where recurrence has occurred subsequent to 
an abdominal fixation of the uterus. 

6. In worn out and feeble old women, where an 
extensive vaginal operation is contra-indicated, 
subtotal colpectomy (LeFort operation), or total 
colpectomy (Dujarier and Larget operation), es- 
pecially when performed under local anesthesia 
may render great service. 

7. One or the other method of colpectomy may 
be used to advantage in inversion of the vagina 
following supracervical or total hysterectomy. 

8. The vaginal methods, because of the 
minimum amount of postoperative shock and the 
comfortable convalescence which follows are ideal 
operations in the older group of women. 

g. An adequate repair of the pelvic floor is 
essential in all cases with the rare exception of 
cases of nulliparous prolapse where the perineum 
is intact and gives good support. 

1o. A hernia of the cul-de-sac of Douglas 
(posterior vaginal hernia) should be attended to 
in conjunction with the repair of the pelvic floor. 

11. Local and spinal anesthesia may be used 
advantageously in a number of these patients. 

12. A total of 382 cases of uterovaginal pro- 
lapse are reported. 
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CELEBRITY IN SURGERY 


LMOST exactly two hundred years ago 
Albrecht von Haller published a four 
volume work entitled Disputations 

in Surgery. Of the two hundred and four 
contributors to this work, only fourteen 
attained sufficient permanent prominence 
even in professional literature so that their 
names appear in such a recent work on the 
history of medicine and surgery as Garrison’s 
classical textbook published in 1921. 

This observation led to some reflection as to 
what is necessary for the attainment of celeb- 
rity in surgery. As an exercise in the history 
of surgery it was decided to undertake an 
analysis of the personal and professional qual- 
ities appearing in successful surgeons. From 
the series of studies in the history of surgery 
by Dr. Alfred W. Brown, of Omaha, which ap- 
peared in ninety-six articles in SURGERY, 
GYNECOLOGY AND OBSTETRICS during eight 
years (1924-193 1), twenty-five surgeons were 
selected for study. To these were added 
names to make fifty, of whom forty-eight 


appear in Garrison. The fact that only four- 
teen of these were contributors to Haller’s 
work led to the attempt to tabulate the qual- 
ities which appear to be essential for the 
attainment of true celebrity in surgery. 

Hippocrates himself was responsible for the 
statement that “‘war is the only proper school 
for the surgeon.” One of the significant find- 
ings of my study, however, was that only 
twelve of our fifty outstanding surgeons had 
had military training or a military career. 
Among these were, of course, some of the most 
prominent figures we have—such as John 
Hunter, Baron Larrey and Ambroise Paré. 
The influence of teacher and pupil is often of 
prime importance in the development of a 
successful surgeon. This is illustrated in such 
a case as that of Guy de Chauliac and his 
pupil, Henri de Mondeville. Likewise Fabri- 
cius and his pupil William Harvey, and Vesa- 
lius and his pupil Fallopius. Haller himself, 
was a pupil of the famous Boerhaave. 

As a somewhat different example, Everard 
Home was a pupil of the celebrated John 
Hunter, but it may be doubted whether the 
celebrity attained by Home was entirely 
honestly acquired. There has always been 
some question as to whether or not Home 
appropriated to his own use notes and manu- 
script left by Hunter and never properly 
acknowledged. 

Early training, education, and special op- 
portunities for travel appear to have entered 
very largely in the success of these fifty 
surgeons. Forty-one of those studied are 
listed as having had special opportunities of 
this kind. It is significant, however, that only 
twelve are recorded to have been born under 
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circumstances of wealth or position sufficient 
to indicate that birth alone was a factor of 
importance in their subsequent success. 
Twenty-nine of our celebrated fifty surgeons 
were contributors to the science of anatomy 
and all of the same twenty-nine, with one or 
two exceptions, were teachers in medical 
schools of their period, in anatomy and 
surgery. Thirty-five were said to have been 
successful in the practice of surgery. It is a 
matter of some importance, however, that 
fifteen of the fifty attained no success in 
practice and made their reputations by con- 
tributions of importance to the science of 
surgery or by writings which they left upon 
the shelves of our libraries. Only seventeen 
made original discoveries in anatomy, surgery, 
or in the related sciences which have attained 
a permanent place in surgical knowledge and 
practice. It may be said of practically all of 
the fifty, however, that they were improvers 
of the science and art of surgery in the sense 
demanded by John Aiken, the famous biog- 
rapher of surgeons who insisted upon “in- 
ventors and improvers” as a criterion for 
inclusion in his biographical treatises. 

One of the points to which it is desired to 
attract particular attention in this discussion 
is that nearly all of the fifty have been noted 
by historians as having been exceptional for 
their writings and for their industry. Thirty 
of the fifty were men of such prodigious 
industry that either their writings or their 
biographies attest to the exceptional character 
of their scientific and literary devotion. A 
lifetime of such tremendous effort, as has been 
recorded for Albrecht von Haller himself, is 
such as to command our attention and our 
respect, and also it is such as, without doubt, to 
place any man of ordinary opportunities and 
intelligence upon the roll of fame in surgery 
just as it may in any other field of human 
endeavor. 


In surgery, then, as elsewhere, it may be 
pointed out that training, industry, and 
opportunity combined, appear to accomplish 
for celebrity what may be attained only under 
the most exceptional circumstances otherwise 
if these fundamental] requirements are lacking. 

H. WINNETT Orr. 


HYPERPARATHYROIDISM 
“EN years have gone by since the first 
case of removal of an adenoma of 
parathyroid tissue was recorded. The 
changes that occurred in the patient following 
operation were so marked, and the steady but 
rather rapid improvement was so pronounced 
that in a sense it startled the medical world. 
Interest grew and it was conceded that by this 
operation Mandl had ushered into the world 
a new cure for a very distressing disease, 
“osteitis fibrosa cystica,” which up to that 
time had baffled all therapeutic efforts of the 
profession. One of the endocrine glands had 

unfolded at least another of its secrets. 

The interest aroused in the medical world 
was tremendous, and we find the medical pro- 
fession of this continent keeping pace, actively 
engaged in carefully checking their old cases 
of osseous dystrophy and keeping a sharp 
lookout for new cases of the disease. The 
clinicians were joined by the biochemists, 
pathologists, and radiologists, all of whom 
had a common interest in the subject; it was 
soon made plain, however, that osteitis fibrosa 
cystica (hyperparathyroidism) was a very rare 
disease. Although the search has been diligent 
throughout the medical world something less 
than 150 proved cases of the disease have been 
reported in the ten year period. 

The first few years brought a wave of en- 
thusiasm for parathyroidectomy with the 
usual unwarranted claims of cures of different 
types of chronic disease such as chronic arthri- 
tis, renal rickets, osteogenesis imperfecta and 
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Paget’s disease of bone, but time and study 
have shown fairly conclusively that such is 
not the case. We find the pendulum swinging 
back establishing osteitis fibrosa cystica of 
Recklinghausen as a specific disease, a true 
manifestation of hyperparathyroidism due 
usually to one, rarely more than one, adenoma 
of parathyroid tissue. 

Much has been written on hyperparathy- 
roidism due to hyperplasia of all the parathy- 
roid bodies, but these findings have yet to be 
proved and what the final judgment will be 
is, as yet, unknown. For instance one research 
group reports three cases of renal lithiasis but 
no decalcification of the skeleton in which the 
serum calcium was high and in all of which 
the parathyroid bodies were found to be 
enlarged due to a diffuse hyperplasia. Para- 
thyroidectomy was done on all three cases 
leaving only a small portion of one parathy- 
roid gland, but following this operation the 
serum calcium did not recede. On the in- 
terpretation of such work the last word, as 
yet, has not been said. 

The symptoms and findings in the well 
developed case of hyperparathyroidism due to 
a parathyroid adenoma are fairly character- 
istic and well known. The disease is slow in 
developing; progressive loss of strength and 
pain in the skeletal parts affected are char- 
acteristic. Marked muscular atonicity with 
later deformities of bone are common. Poly- 
dipsia and polyuria are frequently present, the 
great loss of fluid through the kidney being 
associated, no doubt, with an attempt to 
dilute the calcium concentration of the urine, 
since marked increase in calcium excretion 
is present. Radiographic study of the osseous 
system shows extensive decalcification of 
the skeleton not uncommonly with calcium 
shadows in the renal pelvis and calyces. 

A study of the blood shows a high serum 
calcium and low phosphorus content. It has 
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been argued by some that where a low renal 
threshold for calcium excretion exists, one 
might expect a normal serum calcium in a few 
true cases of the disease and for this reason the 
renal calcium excretion should be estimated. 
This, of course, should be done in all doubtful 
cases, but it must be remembered that there 
is a limit to the laboratory work that reason- 
ably can be expected in all institutions small 
and large, so that one would feel that this lat- 
ter rather laborious and technically meticulous 
procedure might be reserved for well equipped 
institutions with a metabolism service where 
the doubtful cases might be referred for in- 
vestigation. Where a metabolism service 
exists, a great deal of useful information is 
obtained from the estimation of the phos- 
phorus as well as the calcium excretion. 

The problem of calcium and phosphorus 
excretion by the kidney is important from the 
viewpoint of the urologist, as I think every 
case of renal stone must now be considered in 
the light of the additional information that 
has been contributed through the recent study 
of calcium metabolism. I feel that the demand 
for accurate estimation of the rate of excretion 
of calcium both by the kidney and bowel 
must increase and that suitable provision 
should be made for this examination in all 
large hospitals where a large amount of diag- 
nostic work is carried on. Some recent work 
on the prevention and cure of calcium and 
phosphorus renal calculi by the use of vita- 
mine A and alkali or acid ash diet, respective- 
ly, is most interesting, and, if confirmed, will 
be a great advance in the management of 
patients so afflicted. 

An increase in the blood calcium with areas 
of decalcification of bones is not necessarily 
due to hyperparathyroidism as exemplified 
by a patient recently seen—a young man with 
extensive decalcification of the skeleton par- 
ticularly the pelvic bones and femurs. He 
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had also lost a lot of weight over several 
months. His blood serum calcium was per- 
sistently between 15 and 18 milligrams per 
100 cubic centimeters on repeated examina- 
tions. After observation for a few weeks, he 
developed a cough and the second roentgeno- 
gram of his chest (the first, 4 weeks earlier 
had been apparently normal) showed atelec- 
tasis of one lobe of his right lung. A tentative 
diagnosis of bronchogenic carcinoma with 
metastasis to the bones was made. This was 
confirmed at autopsy a few weeks later, and 
the parathyroids were found to be apparently 
normal. The high blood calcium reading in 
certain cases of advanced malignant disease 
of bone has been reported by others. It is 
interesting to speculate as to the cause of this 
as it is so seldom seen while malignant disease 
of bone, both primary and secondary, unfor- 
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tunately, is so common. Starvation osteo- 
porosis is occasionally seen in these days of 
fads in diets and the tendency to mild osteo- 
porosis in hyperthyroidism should also be 
remembered in the differential diagnosis of 
mild decalcification of bone. 

The study of the blood chemistry in hyper- 
parathyroidism has given great impetus to 
the study of the réle of calcium metabolism 
in other bone disorders and the remarkable 
cure that results from operation in a typical 
hyperparathyroid patient has stimulated more 
careful investigation of all bone dystrophy. 
It is to be hoped that from all this will come a 
lead which may point the road to a more com- 
prehensive understanding of the significance 
of the various types of bone pathology about 
which we now know so little. 

Gorpon S. FAHRNI 





LANDMARKS 


PROFESSOR DOYEN C. L. 


IN SURGERY 


DUMAS 


A Note ON His OBSERVATIONS ON COLOSTOMY 


TURNER WARWICK, M.B., F.R.C.S., Lonpon, ENGLAND 


1765, was the son of a Lyon surgeon. He 

studied Medicine at Montpellier, becoming 
Bachelor of Medicine in 1785. In 1787 he went to 
Paris, where he engaged in the study of chemistry 
and anatomy, and became the friend of Vicq 
d’Azyr, secretary to the Société Royale de Médecine 
de France. 

In 1790 he was a candidate for the chair of physi- 
ology in Montpellier. This was awarded to Fouquet, 
but’ Dumas showed such brilliance in the concourse 
that his reputation was established. He remained 
here, his reputation grew, and in 1791 he was made 
Vice-professeur de l’Ecole centrale de Lyon and 
Médecin suppléant de Grand Hotel-Dieu. 

Thus he was in his home town, Lyon, duriag the 
siege in 1793. The hospital was deliberately bom- 
barded and with the surrender of its defenders, the 
city was condemned to destruction and a massacre 
of its inhabitants followed. Dumas was proscribed 
and owed his life to the devotion of a friend. He 
returned to Paris, where, with difficulty he obtained 
an appointment in Toulon as “‘un officier de santé de 
derniére classe” and later joined the Italian army. 

In 1795 the School of Montpellier was reconsti- 
tuted, and Dumas was recalled and made professor 
of anatomy and physiology there. He spent the 
rest of his life in the service of the school. He held the 
chair of the Clinique de Perfectionnement, was 
director of the school and Conseiller Ordinaire of the 
University of Montpellier. In 1797 he became cor- 
responding member of the Société de Santé de Paris, 
and later to the Institut de France. He was also 
made a member of the Legion of Honour. He died 
in 1813 and was buried in the Jardin des Plantes 
beside the Faculté de Médecine, Montpellier. 

Three Ecoles de Santé had been formed in 1791 
and, as it was felt that isolation of thought hindered 
progress, medical societies had been formed around 
these schools for the purpose of advancing the 
science of healing by collective study. Whatever the 
underlying impetus may have been, the value of 
these societies is shown by the high standard and 
wide outlook of the contributions of their members. 

None of,these attractedjmore attention or stimu- 
lated more discussion than Dumas’ memoir, “Obser- 
vations et réflections de l’imperforate anus,” read 
to the societies of both Paris and Lyon in 1797. 


(ons, w LOUIS DUMAS, born at Lyon in 


Dumas’ paper commenced with a description of a 
case of imperforate anus, which it must be borne in 
mind he had seen 7 years previously, in 1790. He 
had called in the surgeon, Estor, who failed to reach 
the bowel from the perineum, in spite of several 
attempts. Dumas then proposed that Estor should 
perform an operation to form an artificial anus in 
the lower abdomen. The suggestion was approved, 
but afraid for his reputation if the operation were 
unsuccessful, Estor would not undertake it and the 
child died. At postmortem the sigmoid colon was 
seen distended under the anterior abdominal wall 
and could have been reached easily as Dumas had 
suggested. 

Dumas next reviewed the various sites which 
might be regarded as supplementary in those cases 
in which the natural anus was congenitally absent. 
His search through the literature had revealed a 
report by Mery in 1700 of twin boys, in each of 
which the large bowel terminated and opened on the 
abdominal wall, at the umbilicus. These Dumas 
advanced as crucial cases demonstrating that the 
abdominal anus had the sanction of nature. He 
suggested again now therefore, that where the 
rectum was not easily accessible, an opening should 
be made in the lower part of the large bowel through 
an incision over it. He described the operation of 
left inguinal colostomy with fixation of the bowel to 
the abdominal wall, as in strangulated hernia. 

Having justified and described the operation, 
Dumas suggested that this method of treatment was 
applicable to acquired forms of obstruction, and he 
thus presented a survey of the indications for 
colostomy which is satisfactory today. 

By comparing this procedure with that in strangu- 
lated hernia, he added weight to his argument, for 
the occasional spontaneous cure of hernial obstruc- 
tion by the formation of an abdominal anus was well 
known, and it had become recognized practice to 
anticipate nature in this respect by operation—the 
gangrenous bowel in the hernia was drawn down, the 
mesentery fixed by a stitch to prevent retraction, 
and the bowel opened. 

A large number of cases with congenital fistulous 
outlets into the bladder, urethra, ureter, or vagina 
had of course been noted. Regarding this as nature’s 
attempt at a cure, Martin of Lyon suggested that in 
such cases a more suitable alternative to Dumas’ 
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procedure would be to open the 
bladder or vagina and search for 
the end of the bowel from that as- 
pect. 

In the discussion which followed 
it was generally agreed that for cases 
of complete obstruction of the rec- 
tum, when no indication of nature’s 
preference was given, the procedure 
that Dumas advocated might be 
tried. At the same time it was 
pointed out that the suggestion was 
not new, and, indeed, the operation 
had already been carried out, with 
varying success. Recently it has 
been claimed that Dumas deliber- 
ately tried to steal credit for other 
men’s work, 

The only document on colostomy 
available in 1790, when Dumas 
made his suggestion was a brief 
note in the Histoire de l’Académie 
des Sciences, 1710, included under 
the heading of “‘Diverses observations anatomiques”’ 
by Fontenelle, the well-known author, historian, 
and playwright, who on account of his learned in- 
terests held the post of secretary to the Academy for 
42 years. 

Littre in the postmortem room over the body of a 
child who had died of a congenital high rectal atresia 
had suggested that it might be possible for the 
surgeon of the future to remove the narrowed part 
and join the two ends, or at any rate to make a 
permanent artificial anus in such cases. This had 
evidently fired the imagination of Fontenelle, who 
published it accordingly. 

In 1776, however, Pillore of Rouen had performed 
the operation of cecostomy to relieve obstruction by 
rectal carcinoma, but this case was only revealed by 
the discussion that followed Dumas’ paper. 

Between 1790 and 1797 there are two further 
references to be found. 

In the supplement of Desault’s Journal of Surgery, 
published by his pupils after his death which took 
place in 1795, is recorded his unsuccessful operation 
of colostomy for imperforate anus, performed in 1794 
after the method of Littre. 

Sabatier’s book, Médecine opératoire, published in 
1796, contained a brief reference to an operation by 
the method of Littre performed by Duret of Brest 
for imperforate anus; also to lumbar colostomy con- 
sidered by Callisen of Copenhagen. Unfortunately 
for us, as the Dictionnaire Historique de Medecine 
points out, Sabatier lacked one of the essentials 
of a historian, in that he neglected to indicate the 
source of his material. He traversed a large part of 
France in the capacity of Inspector of Military 
Hospitals and would inevitably hear unpublished 
reports. Moreover his brother was attached to 
the Naval Medical Service of Brest and would 
therefore be likely to have intimate knowledge of 
Duret’s work. 


Montpellier) 


Prof. Doyen C. L. Dumas. 
(Courtesy Professor Delmas of 


Duret was asked by the Parisian 
society to round off the discussion 
by contributing full notes of his 
successful case, and these were 
published in the journal of the 
society in 1798. 

Sabatier’s is the earliest traceable 
note on both Callisen and Duret, 
but according to Duret’s own notes 
he in 1793, before deciding to per- 
form an inguinal colostomy, made 
on the cadaver the preliminary in- 
vestigation of the lumbar route, 
which has always been accepted as 
originating with Callisen. The date 
of the latter’s investigation is not 
known, so that priority in this pro 
cedure is in some doubt and even 
with the generous help of the 
Faculty of Medicine in Copenhagen, 
I have failed up to the present to 
obtain further light on this point. 

In 1797 Fine of Geneva’ performed 
transverse colostomy for carcinoma of the rectum. 
He had intended to perform ileostomy, imitating 
Nature’s cure of obstruction in strangulated hernia. 


OBJECT AND EFFECT OF DUMAS’ PAPER 


Dumas’ paper brought about the collection of most 
of the knowledge of colostomy available at that time. 
It was ultimately responsible for the preservation of 
Pillore’s and Duret’s complete notes. It may also be 
claimed that the articles by Fine, published in the 
Annals of Montpellier in 180s, reflect the stimulating 
influence of the discussion. Indeed, a large portion 
of the information that Amussat was able to collect 
40 years later owes its preservation to the interest 
aroused by this paper. 

The reviews themselves show a real ignorance all 
round of what other surgeons had done and sug- 
gested. 

If it is admitted that the inspiration of Pillore, of 
Duret, and of Fine originated with themselves, we 
must in fairness grant the same to Dumas. Indeed 
all who discussed the question at the time agreed on 
this point, and Amussat when in 1839 he reviewed 
the documentary evidence came to the same con- 
clusion. The most likely estimate of the state of 
affairs at this date is that although the idea not in- 
frequently arose in academic discussions, yet owing 
to the seriousness of the operation, it was generally 
regarded as an impracticable remedy. A note by 
Sabatier, 1796, rather supports this view, thus: 


Quelques-uns ont pensé avec Littre qu’on pourroit faire une 
ouverture au ventre, prés une des aines, aller chercher une portion 
intestinale, l’ouvrir, la fixer & Vincision par quelques points de 
suture, etablir enfin un anus contre-nature a l’endroit de la plaie 
Il n'est pas venu & ma connoissance que ce projet d’opération ait 
été execute par aucun que par le cit. Duret, Vundes premiers 
chirurgiens de la marine @ Brest. 


Moreover, although colostomy was not, as far as 
we know, actually carried out in England until 1816, 





WARWICK: PROFESSOR DUMAS AND COLOSTOMY 


the following extract from the chapter on imper- 
forate anus in Benjamin Bell’s Surgical Treatise, 
1784, shows the same point of view: 


When it unfortunately happens that no passage is obtained 
for the faeces by any of the means we have pointed out, might not 
we attempt an opening above the pubes, or perhaps on the right 
side so as to reach the caput coli, with a view of making an 
artificial anus in one or other of these places? It is true, the chance 
of success from such a measure would not be great. 


Dumas had an eventful career and is remembered 
by many contributions to physiological and medical 
literature. There is no evidence to support the sug- 
gestion that he attempted in this paper to steal 
credit for work done by others. It is fairer to think 
of him as a man, who, anxious to uphold the reputa- 
tion of his school and to carry out the aims of the 
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societies that had honored him by making him 
corresponding member in Montpellier, had, for the 
interest of his fellow members, culled the subject 
from his notebook and to this added his own recent 
reflections on the subject and the result of his liter- 
ary investigations. 

The paper under discussion appears to be an 
attempt to show that Nature sanctions an abdominal 
colonic anus, and thus to open this door to Art—a 
door which had been closed in the case of his patient 
7 years previously. Also it is clear that these societies 
were very necessary for surgical progress, and that 
Dumas’ paper affords a striking example of the great 
benefit that can be derived from one contribution to 
an active learned society on a subject ripe for discus- 
sion. 
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PROGRAM FOR THE 1936 CLINICAL CONGRESS IN PHILADELPHIA 


SOR the 1936 Clinical Congress of the Ameri- 
can College of Surgeons, to be held in Phila- 
delphia, October 19-23, the local Committee 

on Arrangements is planning to present for the 
clinical entertainment of the Fellows of the Col- 
lege and their guests a program of operative clinics 
and demonstrations at the hospitals and medical 
schools that will provide a complete showing of 
the clinical activities in all departments of surgery 
in that great medical center. In carrying out this 
plan the Committee is assured of the hearty co- 
operation of the clinicians at the five medical 
schools and more than forty hospitals that will 
participate in the clinical program. 

In the following pages will be found a pre- 
liminary schedule of these clinics and demonstra- 
tions, published in tentative form at this time 
and incomplete in some respects. The program 
is to be further revised and amplified during the 
coming weeks as the work of the program com- 
mittee progresses. Operative clinics and demon- 
strations in the hospitals are scheduled for the 
afternoon of Monday, October 19, beginning at 
2 o’clock, and for the mornings and afternoons of 
each of the four following days. The real program 
of the Congress will be published from day to 
day, a complete and accurately detailed program 
being posted in the form of bulletins at head- 
quarters at the Bellevue-Stratford Hotel each 
afternoon for the succeeding day, and issued in 
printed form the following morning. 

Special features of the clinical program which 
the committee expects to develop include: (1) 
Cancer clinics demonstrating the treatment of 
cancer by surgery, radium and x-ray; (2) fracture 
clinics presenting modern methods in the treat- 
ment of fractures; (3) clinics in traumatic surgery 
presenting the newer methods of rehabilitation of 
the injured by surgery and physical therapy. 

The showing of surgical motion pictures dem- 
onstrating clinical features of interest has met 
with popular acceptance in recent years and will 


be continued at this year’s Congress with an en- 
larged program of films, both sound and silent, 
to be exhibited daily at headquarters. 

A number of distinguished surgeons from for- 
eign countries will attend the Congress in Phila- 
delphia including the following: Sir James 
Walton, London, England; William F. Shaw, 
Manchester, England; Archibald H. McIndoe, 
London, England; Alexander MacLennan and 
Archibald Young, Glasgow, Scotland; Josef Hal- 
ban, Vienna, Austria; Paul Clairmont, Zurich, 
Switzerland; Wolfgang Rosenthal, Leipzig, Ger- 
many; F. Sauerbruch, Berlin, Germany; and 
Rodolfo E. Pasman, Buenos Aires, Argentina. 


EVENING MEETINGS 


In the following pages will be found the pro- 
grams for five evening sessions as prepared by the 
Executive Committee of the Board of Regents. 
All of these sessions will be held in Irvine Hall. 

Dr. Donald C. Balfour, of Rochester, Minn., 
will deliver his address as retiring president at 
the presidential meeting on Monday evening, to 
be followed by the inauguration of the new oi- 
ficers: Dr. Eugene H. Pool, New York, presi- 
dent; Dr. Emile F. Holman, San Francisco, first 
vice-president; Dr. George E. Wilson, Toronto, 
second vice-president. On this occasion the an- 
nual oration on surgery will be delivered by Sir 
James Walton, of London, surgeon to the King’s 
household and attending surgeon at London 
Hospital. 

At the sessions on Tuesday, Wednesday and 
Thursday evenings, papers to be read by eminent 
surgeons of the United States, Canada and foreign 
countries will deal with surgical subjects of pres- 
ent-day interest, and will be discussed by Phila- 
delphia clinicians. 

At the Convocation on Friday evening the new 
president, Dr. Eugene H. Pool, will deliver his 
inaugural address, and the Honorable Harold M. 
Stephens, Justice of the District of Columbia 
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Supreme Court, will deliver the Fellowship ad- 
dress. The 1936 class of initiates will be received 
into Fellowship on that evening. 


SURGERY OF THE EYE, EAR, NOSE AND THROAT 


In addition to the extensive schedule of opera- 
tive clinics and demonstrations at the hospitals 
prepared by the subcommittee on ophthalmology 
and otolaryngology as presented in the following 
pages, programs are being prepared by the Ex- 
ecutive Committee of the Board for scientific 
sessions on Tuesday and Thursday evenings, to 
be held in the Rose Garden, at which papers of 
interest to those surgeons who practice these 
specialties will be presented by visiting specialists 
and discussed by local surgeons. Among the 
papers to be presented are the following: 


Results of the Surgical Treatment of Heterotropia with 
Especial Reference to Orthoptic Training. CoNnRaApD 
BERENS, M.D., New York. 

Clinical Considerations of Melanotic Neoplasms of the Eye 
and Orbit. Wititam L. Benepict, M.D., Rochester, 
Minn. 

Subject to be announced. Wittiam T. Davis, M.D., 
Washington. 

Laryngectomy for Cancer of the Larynx. 
Looper, M.D., Baltimore. 

Traumatic Deformities of the Nose and Other Bones of 
the Face. Gorpon B. New, M.D., Rochester, Minn. 

Prenatal Medication and Its Relation to the Fetal Ear. 
H. MarsHatt Tayior, M.D., Jacksonville, Florida. 


Epwarp A. 


Otolaryngologists present at the Clinical Con- 
gress are invited to attend a meeting of the 
Section on Otology of the College of Physicians 
of Philadelphia at the College building at 19 S. 
22nd Street on Wednesday evening at 8:30. Dr. 
Wells P. Eagleton, of Newark, New Jersey, will 
deliver an address on ‘“‘Certain Aspects of Surgical 
Meningitis.” A subscription dinner, preceding 
the meeting, will be held at the Rittenhouse 
Hotel at 6:45. 


FRACTURE SYMPOSIUM 


Under the auspices of the Committee on Frac- 
tures, a Symposium on fractures will be presented 
in the Rose Garden on Tuesday afternoon, in- 
cluding papers as follows: 


FREDERIC W. Bancroft, M.D., New York, Chairman, 
Committee on Fractures, presiding. , 

Fracture of the Upper End of the Femur: A New Method 
of Internal Fixation with Adjustable Nails. AusTIN 
T. Moore, M.D., Columbia, S. C. 

Fracture-Dislocation of Cervical Vertebre. Byron Sroo- 
KEY, M.D., New York. 

Fracture of Dorsal and Lumbar Vertebre. 
THomson, M.D., Lincoln, Neb. 

The Treatment of Some Common Fractures about the 
Elbow in Children. ALEXANDER MACLENNAN, M.B., 
C.M., L.M., Glasgow, Scotland. 


J. E. M. 
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Fractures of the Foot (except the Os Calcis). Metvin S. 
HENDERSON, M.D., Rochester, Minn. 

Fracture Work of the Association of American Railroads. 
RoscoE C. WEBB, M.D., Minneapolis. 


SYMPOSIUM ON INDUSTRIAL MEDICINE AND 
TRAUMATIC SURGERY 


On Wednesday afternoon in the Rose Garden, 
a symposium on industrial medicine and trau- 
matic surgery will be presented under the auspices 
of the Committee on Industrial Medicine and 
Traumatic Surgery. Papers will be presented as 
follows: 


FrEDERIC A. BesLtEy, M.D., Waukegan, IIl., Chairman, 
Committee on Industrial Medicine and Traumatic 
Surgery, presiding. 

Insurance Company Relationships and Responsibilities in 
Compensation Insurance. A. D. Lazensy, M.D., 
Baltimore. 

Treatment of Abdominal Trauma. 
M.D., Chicago. 

The General Management of Injuries. JouHn J. MooRHEAD, 
M.D., New York. 

Hernia in Industry. JoHn R. Nitsson, M.D., Omaha, Neb. 

Treatment of Old Traumatic Bony Deformities of the Face 
ARCHIBALD H. McInpor, M.B., M.S., London, Eng- 
land. 

Prophylactic and Active Treatment of Anaerobic and 
Micro-aerophilic Infections with Zinc Peroxide. 
FRANK L. MELENEY, M.D., New York. 

Reports of Surveys. M. N. NEwaQuist, M.D., and HAROLD 
EARNHEART, M.D., Chicago. 


ARTHUR R. METz 


CANCER SYMPOSIUM 


On Friday afternoon in the Rose Garden, a 
symposium on cancer will be presented under the 
auspices of the Committee on the Treatment of 
Malignant Diseases. Papers will be presented as 
follows: 

Cartes A. Dukes, M.D., Oakland, Chairman, Commit- 
tee on the Treatment of Malignant Diseases, presiding. 

An Occupational Study of Cancer of the Eye. Laura A. 
LANE, M.D., Ann Arbor, Mich. 
Malignant Tumors of Lymph Nodes. HENRY JACKSON, JR., 
M.D., and FREDERIC PARKER, JR., M.D., Boston. 
Radical Operation in Cancer of the Prostate. Hucn H. 
Younc, M.D., Baltimore. 

Giant Cell Tumors about the Knee. Ernest Amory Cop- 
MAN, M.D., Boston. 

Report of Progress from the International Cancer Congress. 
E. PAYNE PALMER, M.D., Phoenix, Ariz. 


CONFERENCE ON CANCER CLINICS 


On Thursday afternoon, following the annual 
meeting of the Fellows a panel discussion on 
cancer clinics will be held in the Rose Garden. 
Specific phases of organization and administra- 
tion adapted to meet conditions encountered in 
different types of hospitals will be presented by 
those who are actually engaged in such work, 
and open discussions and answers to questions 
wil] follow. It is hoped that by this method it 





400 


may be possible within a short period of time to 
point the way to a solution of some of the per- 
plexing problems encountered by those who are 
contemplating the formation of cancer clinics or 
engaged in their conduct. 


COMMUNITY HEALTH MEETING 


Following its established custom and in recog- 
nition of an obligation to the public to provide 
authoritative information on modern surgery, bet- 
ter hospitals and the prevention of disease, a com- 
munity health meeting will be held on Wednesday 
evening at 8 o’clock in the Municipal Auditorium. 
A program of brief, interesting talks on scientific 
medicine, health and hospitals will be presented 
as follows: 

EUGENE H. Poor, M.D., New York, President of American 
College of Surgeons, presiding. 

Address of Welcome. HENRY P. Brown, Jr., M.D., Phil- 
adelphia, Chairman, Committee on Arrangements. 

Greetings from the Philadelphia County Medical Society. 
Francis A. Faucut, M.D., Philadelphia. 

The American College of Surgeons—Its Aims and Objects. 
GEORGE CRILE, M.D., Cleveland, Chairman, Board of 
Regents. 

Seven Wonders of Medicine (Illustrated). 
CrROwELL, M.D., Chicago. 

What You Should Know When Choosing a Hospital (illus- 
trated). Matcorm T. MacEAcHERN, M.D., Chicago. 

What Everyone Should Know about Cancer. CLARENCE 
C. Litre, Ph.D., New York. 

Modern Advances in the Control and Treatment of Tuber- 
culosis (illustrated). James A. MILLER, M.D., New 
York. 

The Tragedy of Accidents (illustrated). 
Bestey, M.D., Waukegan, Ill. 

High Blood Pressure—Its Causes and Prevention. R. C. 
BuerkI, M.D., Madison, Wis. 

The Prevention of Heart Disease. STEWART R. ROBERTS, 
M.D., Atlanta, Ga. 

Patients, Doctors and Hospitals. RoBERT JOLLY, Houston, 
Texas. 


Bowman C. 


FREDERIC A. 


HOSPITAL CONFERENCE 


The nineteenth annual hospital standardiza- 
tion conference of the College will open the Con- 
gress with a session on Monday morning in the 
Rose Garden to be addressed by Dr. Donald C. 
Balfour, president of the College, and Dr. George 
Crile, Chairman of the Board of Regents,together 
with representatives of allied organizations who 
will present papers dealing with various phases of 
the work bearing upon the advancement of sur- 
gery and medicine and the institutional care of 
the sick. 

Monday afternoon will be devoted to a sym- 
posium on the adequate care of obstetrical 
patients in general hospitals discussed from many 
angles by leading obstetricians and administrators 
and others interested in this phase of hospital 
work. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


At the Tuesday morning session a variety oj 
topics will be discussed by leaders in various fields 
allied to the work of hospital standardization. In 
the afternoon a complete demonstration in ma- 
ternal care and obstetrical procedures will be 
presented at the Pennsylvania Hospital. 

A feature of the hospital conference will Le 
a meeting for hospital trustees on Tuesday evening 
when the program will deal with the future of the 
voluntary hospital; training of hospital adminis- 
trators; responsibility, duties and relationship of 
the trustees to the hospital. 

A joint session with the Association of Record 
Librarians of North America will be held on 
Wednesday morning. The subject of medica! 
records will be considered from the viewpoints of 
various specialties of medicine and surgery. In 
the afternoon a complete dramatization of medi- 
cal record work in the hospitals wil] be presented 
at St. Joseph’s Hospital by the Medical Record 
Librarians of Philadelphia. 

Thursday will be devoted to a panel round- 
table discussion of a large number of problems 
relating to the activities of the several depart- 
ments. 

Friday will be devoted to visiting the hospitals 
of Philadelphia and vicinity. 


RAILWAY RATES 


Surgeons living in the southwestern and western 
states and western provinces of Canada who plan 
to attend the Clinical Congress may avail them- 
selves of round-trip tickets to Philadelphia with a 
30-day return limit offered by the railroads in 
those sections of the United States and Canada. 
No certificates are required. It is expected that 
similar arrangements will be made applying to 
the southeastern states. 

In the territory east of Chicago and St. Louis, 
north of the Ohio and Potomac Rivers, including 
the New England States, the regular rates of 
three cents per mile in pullmans and two cents 
per mile in coaches will be in effect. 

Complete information as to rates, routes and 
stopover privileges may be obtained from local 
ticket offices. 


TECHNICAL EXHIBITION 


The Technical Exhibition will be located in the 
ballroom and adjacent large rooms on the second 
floor of the Bellevue-Stratford Hotel. The regis- 
tration and clinic ticket bureaus will be cen- 
trally located as regards the exhibit rooms, in 
which will be placed the bulletin boards on which 
the daily clinical program will be posted each 
afternoon. Leading manufacturers of surgical in- 
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struments and supplies, x-ray apparatus, oper- 
ating room lights, hospital apparatus and supplies 
of all kinds, ligatures, dressings, pharmaceuticals 
and publishers of medical books will be repre- 
sented in this Exhibition. 


ADVANCE REGISTRATION 


The hospitals and medical schools of Philadel- 
phia afford accommodations for a large number 
of visiting surgeons, but to insure against over- 
crowding, attendance at the Congress will be 
limited to a number that can be comfortably 
accommodated at the clinics—the limit of attend- 
ance being based upon the result of a survey of the 
amphitheaters, operating rooms, and laboratories 
of the hospitals and medical schools to determine 
their capacity for visitors. It is expected, there- 
fore, that those surgeons who wish to attend the 
Congress will register in advance. 

Admittance to all clinics and demonstrations 
will be controlled by means of special clinic tick- 
ets, which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding, 
as the number of tickets issued for any clinic will 
be limited to the capacity of the room in which 
that clinic is given. 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting. To each surgeon 
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registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters. This card, which is 
non-transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetings. 


PHILADELPHIA HOTELS AND THEIR RATES 


Minimum Rate 
with Bath 
Single 
Adelphia, 13th and Chestnut Sts $3.50 $5 
Barclay, Rittenhouse Square, E 
Belgravia, 1811 Chestnut St 
Bellevue-Stratford, Broad and Walnut Sts. 
Benjamin Franklin, 9th and Chestnut Sts. 
Broadwood, Broad and Wood Sts 
Colonial, 11th and Spruce Sts... . 
Covington, 37th above Chestnut St 
Drake, 1512 Spruce St 
Lorraine, Broad St. and Fairmount Ave 
Majestic, Broad St. and Girard Ave 
Normandie, 36th and Chestnut Sts 
Pennsylvania, 39th and Chestnut Sts 
Rittenhouse, Chestnut at 22nd St 
Ritz Carlton, Broad and Walnut Sts 
Robert Morris, 17th and Arch Sts 
Roosevelt, 23rd and Walnut Sts 
Spruce, 13th and Spruce Sts. . . 
St. James, 13th and Walnut Sts 
Stephen Girard, 2027 Chestnut St 
Sylvania, Juniper and Locust Sts 
Walton, Broad and Locust Sts. . 
Warwick, 17th and Locust Sts. . 
Wellington, roth and Walnut Sts 
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ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday, 9:30-12:30—Rose Garden 


DoNALD C. BALFour, M.D., Rochester, Minn., presiding. 

Chairman’s address. 

Introduction of guests. 

Greetings from the International Hospital Association. 
ARCHIBALD YOUNG, M.B., C.M., Glasgow, Scotland. 

Another Year of Hospital Standardization—the 1936 Sur- 
vey. GEORGE CRILE, M.D., Cleveland; Chairman, 
Board of Regents. 

Medical Science, Hospital Service, and the Patient. BERT 
W. CaLpwELL, M.D., Chicago. 

The Art and Science of Surgery. Rev. ALPHONSE M. 
ScHWITALLA, S.J., Ph.D., St. Louis. 

The Surgeon’s Interest in Hospital Organization, Manage- 
ment, and Its Many Problems. FRANK E. Apatr, 
M.D., New York. 

The Educational Aspect of the Modern Hospital. JAmEs 
S. McLester, M.D., Birmingham, Ala. 

Organization of the Medical Service in an Approved Hos- 
pital. GEorGE M. Prersot, M.D., Philadelphia. 
Staff Conferences—the Keystone of Scientific Efficiency of 

the Hospital. Ray K. Dairy, M.D., Houston, Texas. 


Monday, 2:00-5:00—Rose Garden 


GrorGE W. Kosmak, M.D., New York, presiding. 
Chairman’s address. 


Symposium: Adequate Care of the Obstetrical Patient in 
the General Hospital: 

From the Standpoint of the Specialized Practice of 
Obstetrics. CHARLES C. Norris, M.D., and Cari 
BAcHMAN, M.D., Philadelphia. 

From the Standpoint of the General Practice of Medi- 
cine. WALTER BRAND, M.D., Toledo. 

From the Standpoint of Analgesia and Anesthesia. 
Epwarp L. CorneE.1, M.D., Chicago. 

From the Standpoint of Nursing Care 
KONRAD, Jersey City, N. J. 

From the Standpoint of Administration. C. S. Woops, 
M.D., Cleveland. 

The Control of Morbidities and Mortalities. 
FRASER, M.D., Montreal. 
Graduate Training for Obstetrics. 

M.D., New York. 

The Work of the Committee on Maternal Welfare 

L. Apatr, M.D., Chicago. 


CLARA M. 


Joun R. 
GEORGE W. KOsMAK, 


FRED 


Tuesday, 9: 30-12:00—Rose Garden 

C. W. Muncer, M.D., Valhalia, N. Y., presiding. 

What the Approved Hospital Means to the Small Com- 
munity. Wrii1Am C. TreNnerRy, M.D., Waxahachie, 
Texas. 

The Medical Fifth Year. HAro.p L. Foss, M.D., Danville, 
Pa. 
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Anesthesia—a Professional and Economic Problem. L. F. 
ANDERSON, M.D., Buffalo, N. Y. 

Air-Conditioning in Hospitals. Wiitttam H. Watsu, M.D., 
Chicago. 

Does the Surgical Patient Need Dietary Direction? RutH 
M. Kaagn, St. Louis. 

Medical Social Problems of the Surgical Patient. LENA 
Waters, Philadelphia. 

Adequacy of Nursing Care of the Patient. KATHERINE 
DENsFOoRD, Minneapolis. General discussion. 


Tuesday, 2:00-5:00—Pennsylvania Hospital 
Complete Demonstration of Maternal Care, Obstetrical 
Technique and Procedures. Conducted by Norris W. 
Vaux, M.D. 
Prenatal Care. 


J. Vernon Ettson, M.D., assisted by 


FLORENCE E. SCHWERDTLE. 

Admission of Patient and Assignment to Accommodation. 
WALLAcE B. Braprorp, M.D. 

Preparation of Patient for Labor. RosBEert M. SHIREY, 
M.D. 


Observation of Patient in Labor. Ross B. Wiison, M.D., 
assisted by ALVINA KUHNAU. 

Delivery Room Setup, Obstetrical Technique and Pro- 
cedures. Norris W. Vaux, M.D. 

Care of the Patient Immediately Postpartum. CLIFFORD 
B. Lutt, M.D. 

Care of the Patient Throughout Puerperium While in the 
Hospital. Ropert A. Kimproucs, M.D. 

Follow-up and End Results. F. Sipney DunNE, M.D. 

Care of the Newborn. RatpH M. Tyson, M.D., assisted 
by GENEVIEVE ALLISON. 


Tuesday, 8:00-10:00 p.m.—Oak Room 

Tuomas Conway, JR., Philadelphia, presiding. 

Preservation of the Voluntary Hospital. NrwrTon E. 
Davis, D.D., Columbus, Ohio. 

Extent of the Trustee’s Moral and Legal Obligation in the 
Care of the Patient. 

How Shall the Hospital Trustee Acquire the Necessary 
Knowledge to Properly Discharge His Responsibility? 
Lewis I. Matruews, Philadelphia. 

Public Relations from the Viewpoint of the Hospital 
Trustee. INGERSOLL BownpitcH, Boston. 

Adequate Preparation and Qualifications for Hospital Ad- 
ministrators. Frep G. CARTER, M.D., Cincinnati. 
General Discussion. Conducted by ALLAN Craltc, M.D., 

Torrington, Conn., assisted by CHARLES F. NEER- 
GAARD, New York. 
Motion picture (sound)—Good Hospital Care. 


Wednesday, 9: 30-12:00—Rose Garden 
Joint Session of American College of Surgeons with the 
Association of Record Librarians of North America. 
R. C. Buerki, M.D., Madison, Wis., presiding. 
The Necessity for a High Standard of Diagnostic Accuracy 
in all Hospitals. GrEorGE BAEHR, M.D., New York. 
The Scientific Value of Records and the Proper Classifica- 
tion of Diseases from the Standpoint of: 
The a MontacuE L. Boyp, M.D., Atlanta, 


The Pathologist. JEFFERSON H. CLark, M.D., Phil- 
adelphia. 

The Otolaryngologist. Hucu Grsson Beatty, M.D., 
Columbus, Ohio. 


The Cardiologist. H. K. Monier, M.D., Philadelphia. 
The Obstetrician. W. BENSON Harer, M.D., Phil- 
adelphia. 
General discussion. Conducted by DoNALp C. SMEIzeER, 
M.D., Philadelphia. 


Wednesday, 2:00-5:00—St. Joseph’s Hospital 

Complete dramatization of medical records work in the 
hospital, conducted by the Medical Record Librarians 
of Philadelphia. 

A Modern Medical Record Room in Action. NELLIE §. 
McBerty, Philadelphia. 

Securing Medical Records in Various Ways. ELizaBEetH 
WEaveR, Philadelphia. 

Appraising Medical Records. GWENDOLEN 
Bryn Mawr, Pa. 

Using Medical Records. MARGARET Casey, Philadelphia. 

Composite Character of Medical Records. ANNE Ho .p- 
craFT, Philadelphia. 

Demonstration—Medical Records Conference: Develop- 
ing a Medical Record Consciousness Throughout 
the Hospital. Conducted by JosEpH C. Doane, M.D., 
Philadelphia. 


Thursday, 9: 30-12:00—Rose Garden 

Panel Round Table Conference—The Care of the Patient. 
A discussion of administrative, professional, and eco- 
nomic problems as related to hospital service. Con- 
ducted by RoBert Jotty, Houston, Texas, R. C. 
Buerk!, M.D., Madison, Wis., and MAatcoim T. 
MacEacuErN, M.D., Chicago. 

Administration. Lewis N. CLARK, Philadelphia. 

Government of Hospital. Frep B. GERNERD, Allentown, 
Pa. 

Hospital Auxiliaries. Mrs. WILLIAM J. CLOTHIER, Phil- 
adelphia. 

Medical Staff Organization. S. G. Davipson, New Haven, 
Conn. 

Medical Staff Conferences. H. L. ScAmmMeEtt, M.D., Hali- 
fax, Nova Scotia. 

Medical Records. E. W. WiLttamson, M.D., Chicago. 

Clinical Laboratory Service. FRANK B. Lyncu, Jr., M.D., 
Philadelphia. 

X-ray Service. W. E. CHAMBERLAIN, M.D., Philadelphia. 

Occupational Therapy. HELEN S. WILLARD, Philadelphia. 

Oxygen Therapy. LrEon H. COLLIns, Jr., M. D., Philadel- 

phia 


C. FRANKLIN, 


Aeolian. Hitpa R. Satomon, Philadelphia. 
Pharmacy Service. WILMER KRUSEN, M.D., Philadelphia. 


Thursday, 2:00-5:00—Oak Room 


Medical Social Service. ALIcE F. Swrrt, Philadelphia. 
Nursing Service. C. RutH Bower, Philadelphia. 
Purchasing. JAmes E. Surpiey, Philadelphia. 

Central Supply Service. E1LizABETH Burns, Philadelphia. 
Housekeeping. Doris L. DuNGAN, Camden, N. J. 
Laundry. Henry R. Rupvorr, Philadelphia. 
Engineering. ROBERT W. GIVEN, Philadelphia. 
Maintenance. Harry W. BENJAMIN, Philadelphia. 
Hospital Libraries. PERRIE JONES, St. Paul. 

Public Relations. M. H. ErcHENLAvB, Pittsburgh. 


Friday 
An opportunity will be afforded the hospital delegates to 
visit Philadelphia hospitals. 
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PROGRAMS FOR EVENING MEETINGS 


Presidential Meeting—Monday, 8:15—Irvine Hall 

Address of Welcome. HENRY P. Brown, Jr., M.D., Philadelphia, Chairman, Committee on Arrangements. 

Introduction of Foreign Guests. 

Address of Retiring President: The Function of the American College of Surgeons. Donatp C. BALFovr, 
M.D., Rochester, Minnesota. 

Inauguration of Officers: President, EUGENE H. Poot, M.D., New York; First Vice-President, EmILe 
Hotman, M.D., San Francisco; Second Vice-President, GEORGE E. WILson, M.D., Toronto. 

The Treatment of Coronary Sclerosis and Angina Pectoris by Grafting a New Blood Supply to the Myocar- 
dium. CLAuDE S. Beck, M.D., Cleveland. 


Annual Oration on Surgery: The Formation and Treatment of Calculi in the Biliary Ducts and Gall Bladder. 
Sir James WaLTON, M.S., F.R.C.S., K.C.V.O., London, England. 


Tuesday, 8:15—Irvine Hall 
More Conservatism in Cesarean Section. FRANK W. Lyncu, M.D., San Francisco. 
Discussion by P. BROOKE BLAND, M.D., and Epwarp A. SCHUMANN, M.D., Philadelphia. 
Injuries of the Bones and Soft Tissues of the Face. Vitray P. Brarr, M.D., St. Louis. 
Discussion by RoBEert H. Ivy, M.D., and WarRREN B. Davis, M.D., Philadelphia. 
Treatment of Fractures of the Neck of the Femur by Internal Fixation. M. N. SmirH-PETERSEN, M.D., 
Boston. 
Discussion by JoHN R. Moore, M.D., and DEForEsT WILLARD, M.D., Philadelphia. 
Fracture Oration: The Essential Features of Fractures of the Shoulder. Grorce E. Witson, M.D., To- 
ronto. 
Wednesday, 8:15—Irvine Hall 
Symposium on Intestinal Obstruction: 
ae Treatment in Acute Intestinal Obstruction. OwrEN H. WANGENSTEEN, M.D., Min- 
neapolis. 
ae Obstruction Due to Lesions of the Large Bowel. VERNON C. Davin, M.D., Chicago. 
Discussion by I. S. Ravpin, M.D., and THomas A. SHALLow, M.D., Philadelphia. 
The Combined Spleen Clinic: Results with Medical and Surgical Therapy in Splenopathies. ALLEN O. 
Wuipr Le, M.D., New York. 
Discussion by J. STEWART RopMAN, M.D., Etpripce L. Erason, M.D., and Epwarp B. Krums- 
HAAR, M.D., Philadelphia. 
The Surgical Treatment of Bronchiectasis. W1iLt1AM F. RIENHOFF, JR., M.D., Baltimore. 
Discussion by JoHn B. Frick, M.D., and Wi1LBur E. Burnett, M.D., Philadelphia. 


Thursday, 8:15—Irvine Hall 
The Management of Severe Hyperthyroidism. FRANK H. Laney, M.D., Boston. 
Discussion by GEORGE P. Mutter, M.D., and W. WAynE Bascock, M.D., Philadelphia. 


Transurethral Surgery, Its Indications, Limitations, and Complications. Hermon C. Bumpus, Jr., M.D., 
Pasadena. 
Discussion by ALEXANDER RANDALL, M.D., and Davip M. Davis, M.D., Philadelphia. 


The Results of Wertheim’s Hysterectomy and Radium in the Treatment of Carcinoma of the Cervix. 
WILLIAM FLETCHER SHAW, M.D., Ch.B., F.C.0.G., Manchester, England. 
Discussion by FLoyp W. KEENE, M.D., and BRooKE M. Anspacu, M.D., Philadelphia. 


Resection of the Rectosigmoid and Upper Rectum for Cancer, with End-to-End Union. J. SHELTON 
Hors.ey, M.D., Richmond. 
Discussion by DAMON B. PFEIFFER, M.D., and WALTER EsTELL LEE, M.D., Philadelphia. 

Convocation—Friday, 8:15—Irvine Hall 

Invocation. 

Presentation of Candidates for Fellowship. 

Conferring of Fellowships. The President. 

Conferring of Honorary Fellowships. The President. 

President’s Inaugural Address: Medical Education, Past and Present. EUGENE H. Poot, M.D., New York. 

Fellowship Address. JuDGE HaRotp M. STEPHENS, Washington, D. C. 








PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
NEUROSURGERY, SURGICAL PATHOLOGY, ETC. 


HOSPITAL OF THE UNIVERSITY OF 
PENNSYLVANIA 
Tuesday 

F. E. KEENE and stafi—o. Gynecological clinic. F. E. 
KEENE: Treatment of myoma uteri; hysterectomy for 
myoma uteri; Fothergill operation for prolapse of 
uterus; results of irradiation in carcinoma of cervix. 
F. L. Payne: Hormonal studies in hydatidiform mole 
and chorio-epithelioma. 

Francis C. GRANT and staffi—g. Neurosurgical operations 
and demonstration of cases. 

Cart BACHMAN and staff—o. Obstetrical clinic, demon- 
stration of cases. 

I. S. RAvpIN and staff—g. Surgical clinic. I. S. RAvpIN: 
Operations; surgery of biliary tract disease; complica- 
tions after biliary tract surgery; postoperative treat- 
ment. C. G. JOHNSTON: Prevention and control of 
hemorrhage in the jaundiced patient; decompression 
of the obstructed bile passages. D. Z. R#oOADs: 
Visualization of the common bile duct. T. Fitz-HucH 
and C. C. WoLrertH: The heart in biliary tract dis- 
ease. Staff: Demonstration of cases. 

E. L. Exrason and visiting members of fracture committee 
—2. Fracture symposium. 

ALEXANDER RANDALL and _ staff—2. Urological clinic. 
ALEXANDER RANDALL: Operations. W. E. CHAMBER- 
LAIN: Presentation of some observations on intra- 
venous urography. P. B. Hucues: Control of alka- 
line infection and incrustation. P. S. PELouzeE: Treat- 
ment of trichomonas prostatitis. 


Wednesday 

C. C. Norris and staff—9. Gynecological clinic. C. C. 
Norris: Operations. C. A. BEHNEY: Myoma uteri, 
irradiation failures. F. S$. Dunn: Carcinoma of body 
of uterus (review of 279 cases). 

E. L. Extason and stafi—o. Surgical clinic. E. L. Exta- 
son: Operations; sympathectomy for preventriculo- 
sis. J. JoHNson: Gastrojejunostomy for duodenal 
ulcer. W. O. ABBott: Dual function of Abbott tube. 
V. W. M. Wricut: Phlegmonous gastritis. H. P. 
Brown, Jr.: Postoperative parotitis. F. LUKENS: 
Adrenal tumors. E. L. EL1Ason and GABRIEL TUCKER: 
Operation for esophageal diverticulum. 

Stafi—2. Symposium on gastro-intestinal disease. E. = 
PENDERGRASS: Points in the x-ray diagnosis. P. 
Mecray and R. P. BarDEN: Nutritional edema ‘i 
the gastro-intestinal tract. F. C. Appotr: The con- 
trol of nutritional edema. I. S. Ravpin and D. Z. 
Ruwoaps: Terminal ileitis. I. S. Ravprn and C. G. 
JouNston: Demonstration of cases. E. P. PENDER- 
crass, I. S. Ravptn, C. G. Jounston and P. J. 
Hopes: The effect of extra-intestinal disease and 
foodstuffs on gastric emptying and the gastro- 
intestinal pattern. 

J. P. NortH—2:30. Discussion of football injuries, 
mechanism of their production and measures for their 
prevention as employed in our experience with the 
University squads. Exhibit of charts and protective 
equipment. (J. William White Field House adjoining 

Franklin Field, 33d St. between Walnut and Spruce.) 
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Thursday 

F. E. Keene and staffi—o9. Gynecological clinic. F. E. 
KEENE: The significance of postmenopausal bleeding; 
total hysterectomy for carcinoma of the fundus; 
hysterectomy for myoma uteri. F. H. Eaton: Treat- 
ment of benign ulcers of the bladder. F. L. Payni 
Diagnosis of functional uterine bleeding. 

CarRL BACHMAN and stafi—g. Obstetrical clinic and 
demonstration of cases. 

I.S. Ravpin and staff—g. Surgical clinic. I. S. Ravpin: 
Operations; total thyroidectomy, end-results. W. B 
Rose: Preparation of the thyroid patient. C. C. 
WoLrerTH: The heart in hyperthy roidism. F. A, 
Botue and F. M. Tuicpen: Carcinoma of the 43 
roid. J. JouNson: Postoperative therapy. N. 
FREEMAN: Factors in surgical shock; surgical hee 
of peripheral vascular disease. EUGENE LANDIS: 
Peripheral vascular disease, non-surgical therapy. 

Francis C. Grant—g. Neurosurgical operations and 
demonstration of cases. 

A. Bruce Gitt—2. Orthopedic operative clinic. 

Staff—2. Symposium on surgical complications. H. P 
BRowN Jr.: Postoperative phlebitis. D. Z. Ruoaps: 
Wound rupture. E. P. PENDERGRASs: The control of 
infection by radiation therapy. GABRIEL TUCKER: 
Treatment of pulmonary atelectasis. F. D. W. 
Lukens: The surgical diabetic patient. THomas 
Firz-Hucnu: Interpretation of blood pictures in acute 
surgical infections. 

ALEXANDER RANDALL and staff—2. Urological clinic. 
ALEXANDER RANDALL: Operations. S. MoorHEAD: 
Cure of incontinence following resection. F. S. 
SCHOFIELD: Intentional renal destruction for cure of 
chronic fistula. 





Friday 

C. C. Norris and staff—9. Gynecological clinic. C. C. 
Norris: Operations. F. S. Dunn: Clinical results in 
relation to histologic grading (review of 279 cases); 
carcinoma of body of uterus. S. L. IsRAEL: Demon- 
stration. 

E. L. Ettason and staffi—o. Surgical clinic. E. L. 
ve ag Operations; prolapse of rectum; cecal 
lesions. E. P. PENDERGRASS and H. P. Brown, Jr.: 
Liver hai J. Jounson: Splenectomy results. 

. A. ELtsom: Nutritional edema. 


FRANKFORD HOSPITAL 
Tuesday 
Louts D. ENGLERTH—g. Surgical clinic. 
WiiiiaM E. ParKE—10. Gynecological clinic. 
GEORGE C. Hanna and associates—2. Obstetrical cases. 
Wednesday 
Rap W. Lorry and Benjamin H. CHANDLEE—g. Sur- 
gical clinic. 
Thursday 
C. F. NassAu—g. Surgical clinic. 
Friday 
Louis D. ENGLERTH, BENJAMIN H. CHANDLEE and RALPH 
W. Lorry—g. Fracture demonstration. 






























JEFFERSON HOSPITAL 
Monday 


Ross V. PATTERSON—2. The use of drugs in surgical cases. 
Witus F. MANGEs—3. Treatment of acute infection by 
x-ray. 





Tuesday 

\Vircit H. Moon—g. Shock: Its mechanism, pathology 
and sequelle, illustrated. 

GrorGE A. ULRICH and staff—g. Obstetrical operations. 

Davi M. Davis—g. Urological operations. 

ARTHUR First—g:30. Sterility clinic. 

J. ToRRANCE RuGH—r10. Orthopedic operations. 

P. BRooKE BLAND and stafi—g. Obstetrical and gyneco- 
logical operations. 

CHARLES F. Nassau—11. General surgery and ward walks. 

James CARRELL—12. Ward walks. 

RANDALL MACCARROLL—12. Antenatal clinic. 

Joun MontcoMery and CHARLES LINTGEN—12. 
operative follow-up clinic. 

P. BrooKE BLAND and staff—1:30. Antenatal clinic, 
demonstrations in laboratory, clinical study of ste- 
rility, parasitic infestations of vagina. 

EDWARD J. Ktopp—2. General surgery. 

Wednesday 

BROOKE M. ANSPACH, JOHN B. MontGomEry and staff— 
g. Gynecological operations. 

WarREN B. Davis—g. Plastic and oral surgery. 

P. BROOKE BLAND and staffi—g. Obstetrical and gyne- 
cological operations. 

Harry STUCKERT and _ staffi—g:30. 
obstetrical operations. 

Davip M. Davis—1o. Urological operations, demonstra- 
tion of cases. 

H. M. GINsBERG—10:30. Cystoscopic clinic. 

ARTHUR E. Brttincs—11. General surgery and ward walks. 

Epwarp L. BAVER—12. Diagnosis and treatment of 
pylorospasm and obstruction by congenital duodenal 
bands, ward walk. 

Joun DuGGER—12. Antenatal clinic. 

T. L. MontGOMERY—12. Ward walks. 

P. Brooke BLanp and staff—1:30. Antenatal clinic, 
demonstrations in laboratory, clinical study of ste- 
rility, parasitic infestations of vagina. 

T. A. SHALLOW—2. General surgery. 

Marto CAsTALLO—2. Treatment of venereal diseases in 
antenatal period, demonstration of cases. 

Thursday 

Lewis C. SCHEFFEY, CHARLES LINTGEN and stafi—o. 
Gynecological operations. 

WarrEN B. Davis—g. Plastic and oral surgery. 

T. L. Montcomery and staff—g. Obstetrical and gyneco- 
logical operations. 

P. BROOKE BLAND and staffi—g. Obstetrical and gyneco- 
logical operations. 

Davip M. Davis—1o. Urological operations. 

Henry K. Seexaus and P. A. McCartHy—11. 
surgery and ward walks. 

P. BROOKE BLAND and staff—1:30. Antenatal clinic, 
demonstrations in laboratory, clinical study of ste- 
rility, parasitic infestations of vagina. 

E. J. Kropp, W. F. Mances, F. C. Know es, B. L. 
CRAWFORD and W. H. KRAEMER—3. Tumor clinic 
conference. 

Brooke M. Anspacu and Lewis C. SCHEFFEY—3. Clinical 
conference in gynecology. 

P. BRooKE BLranp—4. Obstetrical conference. 

L. MontcoMery and J. BERNARD BERNSTEIN—4. 
Manikin instruction. 


Post- 


Gynecological and 


General 
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Friday 
WarrEN B. Davis—g. Plastic surgery operations. 
GeEorGE A. ULricH and JAMES CARRELL—g. Obstetrical 
and gynecological operations. 
Davip M. Davis—g. Urological operations. 
P. BROOKE BLAND and staff—r1o. Obstetrical operations. 
MicuaEt A. BurNs—1o. Brain tumors. 
Joun B. Frick—11. General surgery and ward walks. 
Lewis C. SCHEFFEY and W. J. THuptumM—12. Uterine 
carcinoma, follow-up clinic. 
Jacop HorrMAN—12. Endocrinological clinic. 
JAMES CARRELL—12. Ward walks. 
Joun DucGEerR—12. Antenatal clinic. 
ARTHUR First and Recrna Hopan—2. 
in pregnancy. 


PRESBYTERIAN HOSPITAL 
Tuesday 
WILLIAMSON and L. 


Biological studies 


E. B. Honce, E. L. 

General surgery. 
R. H. Ivy and L. Curtis—o. 
A. B. Griz and T. E. Orr—2. 


M. RANKIN—9g. 


Plastic surgery of face. 
Orthopedic surgery. 


G. M. Laws, J. P. Lewis, D. Rrecet and J. F. ScHELL—2. 
Gynecological operations. 
C. FouLkrop, P. F. WitiiAms, W. C. Ety, F. A. MILLER 


and V. T. SHipLEy—4. Obstetrical conference. 


Wednesday 


WiturAM Bates, J.B. Mason and J. C. Howett—o. 
General surgery; dorsolumbar neuralgia, motion pic- 


ture demonstration. 

Staff—1o. Dry clinic. J. C. BEArpwoop: Abdominal 
symptoms of diabetes, medical aspects. F. A. BoTHE: 
Abdominal symptoms of diabetes, surgical aspects. 
G. C. GrirritH: Clinical value of venous blood pres- 
sure to the surgeon. T. A. JoHNsSON: Clinical aspects 
of chronic lead poisoning. T. G. SCHNABEL and F. 
Fetter: The field of fever therapy in diseases of the 
joints. H. T. Ketty: Allergic epidermophytosis in 
diabetes. 

Staff—z2. Urological clinic, operative and dry. H. San- 
GREE: Renal anomalies. S. D. Earnart: Renal 
tumors, diagnosis and treatment. KENNETH FOWLER: 
Demonstration of pathological specimens. D. P. 
BRINK: The ketogenic diet and its derivations in the 
treatment of urinary infections. F. G. HARRISON: 
Urinary calculi and their management. J. C. Brrp- 
SALL: The relation of hydronephrosis to nephroptosis, 
motion picture demonstration. Demonstration of 
patients, combined cystoscopic and pyelographic exam- 
inations and operating table. 

Thursday 

E. L. Exrason, F. A. Botue and J. P. NortH—g. General 

surgery. 


C. A. BEHNEY and J. C. GrIFFITH—2. 


Friday 
H. P. Brown, Jr. and O. C. Kinc—o. 
SHRINERS’ HOSPITAL 
Wednesday 
Joun R. MoorE—g. Congenital hip dislocations, method 
of reduction employed in children between ages of 4 
and 12, x-rays, lantern slides and case illustrations. 
Congenital club feet, Hoke method of treatment, 
lantern slides and case illustrations. Arthrodesis of 
the shoulder, posterior approach, and posteroglenoid 
repair for posterior shoulder luxation. 


Gynecology. 


General surgery. 





TEMPLE UNIVERSITY HOSPITAL 


Monday 

CHEVALIER JACKSON, CHEVALIER L. Jackson and Emity 
L. VAN Loon—12:30. Bronchoscopic clinic. 

W. Epwarp CHAMBERLAIN—1. Diseases of the respiratory 
tract, exhibit in x-ray museum. 

W. Epwarp CHAMBERLAIN and TEMPLE Fay—1. Hydro- 
dynamics of the craniovertebral cavity, working 
model. 

W. Epwarp CHAMBERLAIN, CHARLES L. Brown, W. 
Emory BuRNETT, CHEVALIER L. Jackson, Louis 
CoHEN and Rosert F. RrppatH—3. Chest. confer- 


ence. 

LawRENCE W. SmitH—3. Surgical pathological confer- 
ence. 

Tuesday 

W. Epwarp CHAMBERLAIN—9. Diseases of the cardio- 
vascular system, exhibit in x-ray museum. 

W. Epwarp CHAMBERLAIN and TEMPLE Fay—g. Hydro- 
dynamics of the craniovertebral cavity, working 
model. 

W. Wayne Bascock—g. General surgical clinic. 

TEMPLE Fay—g. Neurosurgical operations. 

J. Howarp Frick—g. General surgical clinic. 

Lovis CoHEN—10. Artificial pneumothorax, ambulant 
cases. 

J. O. ARNoLp—11. Intradermal test for pregnancy. 

Joxun O. Bower and staff—12. Surgical research labora- 
tory. 

W. Emory BurNEtTT—1. Diseases of the breast. 

Joun R. Moore—2z. Fractures, deliberate delayed reduc- 
tion. 

W. Hersey THomas—3. Genito-urinary clinic. 

FRANK W. KonzELMANN—3. Surgical pathological con- 
ference. 

TempLe Fay—4. Clinical consideration of the epilepsies. 

Wednesday 

W. Epwarp CHAMBERLAIN—9. Encephalography, exhibit 
in x-ray museum. 

W. Epwarp CHAMBERLAIN and TEMPLE Fay—g. Hydro- 
dynamics of the craniovertebral cavity, working 
model. 

W. Wayne Baxscock—g. One-stage abdominoperineal 
proctosigmoidectomy with perineal anus. 

J. Norman Coomsps—g. General surgical clinic. 

TEMPLE Fay—g. Conference on neurological and neuro- 
surgical problems, ward rounds. 

CHEVALIER L. Jackson and WiLiraAm A. SwALM—11. 
Gastroscopy. 

W. Emory BurRNETT—12. Plastic surgery clinic. 

W. Wayne Bascock and Cuartes L. BRowNn—1. Sur- 
gical-medical conference. 

Harry Z. HrpsHMAN and stafi—3. Protocological opera- 
tions. 

LAWRENCE W. SmitH—3. Surgical pathological confer- 
ence. 

TrEMPLE Fay—4. Fractures of skull and cerebral trauma. 

BENJAMIN GRUSKIN—4. Intradermal tests for malignancy, 
pregnancy and tuberculosis. 


Thursday 


W. Epwarp CHAMBERLAIN—9. Gastro-intestinal and 
genito-urinary tracts, exhibit in x-ray museum. 

W. Epwarp CHAMBERLAIN and TEMPLE Fay—og. Hydro- 
dynamics of craniovertebral cavity, working model. 

W. Wayne Bascock—og. General surgical clinic. 

Joun LEEpoM—g. General surgical clinic. 

TEMPLE Fay—g. Neurosurgical operations, relief of pain. 


SURGERY, GYNECOLOGY 





AND OBSTETRICS 





Joun O. Bower and staff—r11. Surgical research labora- 
tory. 

W. Emory Burnett—12. Thoracic surgery clinic. 

CHEVALIER JACKSON, CHEVALIER L. JACKSON and Emity 
L. Van Loon—12:30. Bronchoscopic clinic. 

TEMPLE Fay—1. Management of convulsive seizures, 
epilepsy. 

W. EpwarpD CHAMBERLAIN—1. Biplane fluoroscope espe- 
cially adapted for bronchoscopy. 

J. O. ARNoLD—2. Toxemia clinic: Demonstration of fluid 
balance, methods, case records and results. 

Joun R. MoorE—2z. Orthopedic clinic: Spine, angle point 
fusion; shoulder, posterior glenoid repair for luxation; 
hip, shelf procedure for shallow socket. 

W. Hersey THomas—3. Genito-urinary clinic. 

FRANK W. KonzELMANN—3. Surgical pathological con 
ference. 

TEMPLE Fay—4. Mechanism of headache. 

Friday 

W. Epwarp CHAMBERLAIN—g. Bone tumors, exhibit in 
X-ray museum. 

W. Epwarp CHAMBERLAIN—9g. Hydrodynamics of cranio- 
vertebral cavity, working model. 

W. Wayne Bascock—g. General surgery. 

W. Emory Burnett—g. General surgical clinic. 

TEMPLE Fay—g. Brain and cord tumors. 

Jesse O. ARNOLD and staffi—11. Obstetrical operations. 

Frank C. HamMonD—12. Gynecological clinic. 

CuHarLEs L. BRowN—1. Cardiac patients as surgical risks. 

CHEVALIER JACKSON and W. WayNE BasBcock—2. Diver- 
ticulum of the esophagus and hypopharynx, one-stage 
operation. 

LAWRENCE W. SmiTtH—3. Surgical pathological conference. 

BENJAMIN GRUSKIN—4. Intradermal tests for malignancy, 
pregnancy and tuberculosis. 

W. Epwarp CHAMBERLAIN, CHARLES L. Brown, W. 
Emory BuRNETT, CHEVALIER L. Jackson, Lovis 
CouEN and R. F. Rrppata—s. Chest conference. 


CHESTNUT HILL HOSPITAL 
Tuesday 
FRANKLIN L. PAyNE—g. Gynecological surgery. 
J. F. McCtoskey, J. A. LEHMAN and J. M. ExizEy—1o. 
General surgery. 
RoBertT CADMAN—3. Allergy in surgical diagnosis. 
F. K. ALEXANDER—4. Demonstration of unusual x-ray 
films. 
Wednesday 
WILLIAM B. SwartLey, S. DANA WEEDER and STEPHEN 
WooLston—1o. General surgery. 
EpWaArD A. SCHUMANN and Z. B. NEWTON—10:30. Obstet- 
rical operations. 
Thursday 
Witiiam C. SHEEHAN, L. H. HERGESHEIMER and Hans 
May—1o:15. General surgery. 
OwEN Toxanp, H. C. Woop and W. Tompxkins—11. Ob- 
stetrical clinic and demonstration of cases. 
ALEXANDER RANDALL, FREDERICK SCHOFIELD and FRANK 
Massiniso—z2. Genito-urinary surgery. 
Josepuus T. ULLOoN, EpwAarp McCLoskEy and FRANK M. 
RamsEY—3. Symposium on surgical failures. 
Friday 
Francis C. GRANT—g. Neurosurgery. 
Staff—1o:30. Presentation of cases showing interesting 
bone lesions in traumatic surgery. 
Epwarp F. Corson—1:30. Dermatological clinic, skin 
lesions in surgery. 


























PHILADELPHIA GENERAL HOSPITAL 
Monday 
H. R. OWEN—1:30. General surgical operations. 


Tuesday 

Witt1aM F. MoorE—g. Treatment of bronchiectasis and 
pulmonary suppuration. 

Henry S. Ruts and staff—9. Cyclopropane in thoracic 
surgery. 

L. D. ENGLERTH—g. General surgical operations. 

M. P. WarmuTH—g. General surgical operations. 

C. A. BEHNEY—10. Treatment of gynecological cancer. 

I. S. HNELESKI—11. Preparation of intravenous solutions 
and trays, demonstration. 

RicHARD MEADE—11. Management of pulmonary tuber- 
culosis by means of artificial pneumothorax and allied 
operations. 

EDWARD A. SCHUMANN and staff—1. Gynecological clinic. 

Moses BEHREND—2. Thoracic surgery. 


Wednesday 

Henry S. Ruts and staff—9. Trends in anesthetic 
methods at Philadelphia General Hospital. 

P. A. McCarty and associates—g. General surgery. 

W. Wayne Bascock—-9. Surgical diagnostic clinic. 

Joun Bower and associates—g. Treatment of spreading 
peritonitis complicating acute perforative appendicitis; 
use of convalescent serum and perfringes antitoxin. 

I. S. HNELESKI—11. Preparation of intravenous solutions 
and trays, demonstration. 

L. H. CLerr—1. Diagnosis and treatment procedures for 
intra-oral cancer. 

Staff—1. Symposium on surgical management of diabetics. 
Epwarp S. Ditton: The pre- and postoperative met- 
abolic care of diabetic gangrene. E. L. ELImason: 
Surgery of diabetic gangrene with demonstration of 
thigh amputation. V. Murray Wricut: Postopera- 
tive surgical complications of diabetic gangrene. 
Epwarp S. Ditton and W. WALLACE Dyer: Surgical 
care of diabetic gangrene, motion pictures, ward rounds. 

W. G. Eimer and L. D. Frescotn—3. Fractured hips. 


Thursday 

TEMPLE Fay—g. Neurosurgery. 

Henry S. Ruts and staffi—g. Choice of anesthetic agents 
and methods. 

L. D. ENGLERTH—g. General surgical operations. 

M. P. WarmMutTH—g. General surgical operations. 

J. C. HowELL—g. Breast cancer. 

I. S. HNELESKI—11. Preparation of intravenous solutions 
and trays, demonstration. 

JosepH MACFarRtanp and staff—1. Tumor clinic—general 
discussion of management, treatment and diagnosis 
of various types of malignant diseases. 

W. H. MacxinnEy—2. Urological operations, demonstra- 
tion of cases. 

Joun D. REESE—2. Plastic and oral surgery. 

Friday 

J. C. HowEtt—o. Cancer operations. 

P. A. MacCartny and associates—g. General surgical 
operations. 

Henry S. Ruts and staff—o. Pre-anesthetic sedation. 

G. Mason AstLEY—g. Incisions for acute appendicitis. 

W. Emory BurNneTr—t1o. Surgical diseases of the mam- 
mary gland. 

I. S. HNELEsKiI—11. Preparation of intravenous solutions 
and trays, demonstration. 

B. P. WipMANN—2. Technical procedures of x-ray and 

radium therapy. 
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HAHNEMANN HOSPITAL 


Tuesday 


ALBERT MutcH and H. D. Larrerty—g. Obstetrical 
demonstrations. 

Earyt B. Crarc and staff—o. Surgery and radium in 
uterine cancer, postoperative results. 

L. T. AsHcraFrt, W. C. HuNSICKER and staff—g. Oper- 
ative clinic: Nephrostomy; prostatectomy; transure- 
thral resection, Caulk-McCarthy punch; demonstra- 
tion of sacrocaudal block; choice of anesthetics in 
urological surgery. Presentation of cases of renal 
pathology, pyelographic studies; vesical neoplasms, 
results of radiation and endovesical therapy, presen- 
tation of cases, urograms and cystograms; a résumé 
of experimental studies in cortical representation of 
vesical function, illustrated; demonstration of patho- 
logical specimens. 

A. B. WEBSTER—g. Fracture clinic. 


Wednesday 
Joun E. James, Jr. and N. F. Paxson—g. Obstetrical 
operations. 
G. A. VAN LENNEP—z2. General surgery, motion picture 
demonstration. 
Thursday 


W. M. Sytvis—g. General surgery. 

Ear B. Craic and staff—o9. Internal pelvic relaxation. 
Tuomas L. DoyLE—g:30. Plastic surgery. 

JouN Brooke—z. Orthopedic clinic. 


Friday 
G. A. VAN LENNEP—g. General surgery. 
Leon CLEMMER and R. R. GaTEs—-g. Obstetrical clinic. 
J. M. ScHorrELtD—2. Diseases of the rectum. 


Days to be announced 


Wittram KistLer. Gastric pathology, demonstration of 
the Wolf-Schiindler flexible gastroscope. 


METHODIST EPISCOPAL HOSPITAL 
Tuesday 

CALVIN SMyTH and staff—og. General surgical operations. 
GEORGE J. SCHWARTZ and staff—o. General surgical 

operations. 

Wednesday 

CALVIN SMyTH and staff—g. General surgical operations. 
GEORGE J. ScHwartz and staff—g. General surgery. 
Roy W. MoHLER—g. Cesarean section; Fothergill-Man- 

chester operation for uterine prolapse. 
STERLING MoorHEAD—2. Urological operations. 


Thursday 
Roy W. MoxuLeR—10:30. Prenatal clinic. 


PHILADELPHIA ORTHOP-EDIC HOSPITAL 


Wednesday 
DeForest P. WiLLaArD and staff. Osteochondritis; opera- 
tive procedures for paralysis of deltoid (shoulder?); 
paralytic foot stabilization with tendon transplants; 
some operative procedures for bony deformities; 
tendon transplant at wrist joint. 


Friday 
A. Bruce GiLtt—g. Operations and demonstration of 
cases. 











MISERICORDIA HOSPITAL 


Tuesday 

B. R. BELTRAN and E. J. Garvin—g. General surgery, 
operative and dry clinic. 

G. P. Mutter, F. Mocavero and F. T. McGrxnis—o. 
General surgery, operative and dry clinic. 

J. A. SHARKEY—10. Planned obstetrical admissions and 
their influence upon obstetrical mortality and mor- 
bidity. 

Wednesday 

J. A. Ketty and D. C. Getst—g. General surgery, opera- 
tive and dry clinic. 

T. J. Ryan, J. F. Dovucuerty and J. B. CLarFEY—o. 
General surgery, operative and dry clinic. 

P. A. Loerrtap—1o. Varicose vein clinic. 

A. D. Kurtz—11. Orthopedic clinic. 

W. J. MacMurtrie—2. Toxemias of pregnancy. 


Thursday 
G. P. Mu ier, F. MoGavero and F. T. McGInnis—o. 
General surgery, operative and dry clinic. 
B. R. BELTRAN and E. J. Garvin—g. General surgery, 
operative and dry clinic. 
. V. MissEtt—2. Reduction of breast complications dur- 
ing puerperium. 


Friday 
T. J. Ryan, J. F. Doucuerty and J. B. CLAFFEy—g. Gen- 
eral surgery, operative and dry clinic. 
J. A. Kerry and D. C. Geist—g. General surgery, opera- 
tive and dry clinic. 
D. C. Geist—1o0. Nerve lesions due to trauma. 
A. E. BorHE—11. Tumors of the bladder. 


ST. AGNES HOSPITAL 
Monday 
W. H. Harnes—12:30. Genito-urinary surgery. 


Tuesday 


C. C. Murpoy—o. General surgery. 
J. A. McGuinn, and W. B. HarEr—g. Gynecology. 
H. SANGMEISTER, W. SussMAN and Y. F. YosHIDA—g. 


Obstetrical clinic. 
Wednesday 
J. W. BRANSFIELD—9g. General surgery. 
G. M. Dorrance—g. Plastic surgery. 
L. AveRETT and W. SussMAN—g. Gynecology. 
H. SANGMEISTER, W. B. HArerR and Y. F. YosHipA—g. 
Obstetrical clinic. 
W. H. Harnes—2. Genito-urinary surgery. 
Thursday 
. P. KEEGAN—g. General surgery. 
. A. McGuinn—g. Gynecology. 
1. SANGMEISTER, W. B. Harer, W. SussMAN and Y. F. 
YosHmpa—g. Obstetrical clinic. 
Friday 
G. M. Dorrance and J. W. BRANSFIELD—g. General 
surgery. 
J. A. McGuinn and L. AverEttT—g. Gynecology. 


DELAWARE COUNTY HOSPITAL 
Days to be announced 
Drury Hrixton and Lynn Ranxkryx. General surgical 
operations. 


Currrorp B. Lurt and J. V. Extson. Gynecological 
clinic. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


WOMAN’S HOSPITAL 


Monday 
ELEANOR BALpH—1. Urological clinic. 


Tuesday 
MarGaret Sturcis—g. Sterility clinic. 
MARGARET STURGIS, ELEANOR BALPH and HELEN ANGE- 
LuccI—1o0. Gynecological operations. 
DorotHy Case BLECHSCHMIDT—2. Breast clinic, demon- 
stration of cases, x-ray films, follow-up~ studies, 
methods of diagnosis, discussion. 


Wednesday 
MARGARET SUTLEY—g. General surgical operations. 
ALBERTA PELTz—10. Prenatal obstetrical clinic, toxemias 
of pregnancy, open discussion. 
Lipa STEWART CoGiLt—2. Obstetrical analgesia. 
Staffi—2. Demonstration of work of Social Service De- 
partment in relation to prenatal and postnatal cases; 
presentation of cases of interest. 


Thursday 
DorotHy CASE BLECHSCHMrDT—g. General surgical op- 
erations. 
Staff—2. Demonstration of work of Social Service De- 





partment in relation to prenatal and postnatal cases; 
presentation of cases of interest. 


Daily Demonstrations 
B. M. Merne. Pathological exhibit. 
Mary Eassy. Electrocardiological demonstrations, studies 
of its value in cases of surgical risk. 
DorotHy CASE BLECHsSCHMIDT—2. Motion pictures of 
abdominal surgery. 


ST. LUKE’S AND CHILDREN’S HOSPITAL 
Tuesday 

D. Roman, R. W. Larer, H. K. ROEsSLER and staff—o. 
Thyroid clinic; general surgical operations. 

E. A. TyLER—g. Anesthesia, demonstrations. 

WarREN C. MERCER—g. Gynecological and obstetrical 
clinic. 

Dry clinic—2 

E. W. Ropertson. The heart and vascular system in 
relation to abdominal surgery with special reference 
to gall-bladder surgery. 

D. W. Kramer. Diseases in metabolism in relation to 
surgery. 

S. L. ImMERMAN. Recognition of postoperative pulmonary 
complications. 

Wednesday 

L. Averett and staff—o. Obstetrical and gynecological 
operations. 

L. F. MILtIkKEN—g. Renal lithiasis in which renal sym- 
pathectomy has been done or might be done to pre- 
vent recurrence of stones. 


Thursday 
A. W. Hamner, S. Hanpcock and E. H. DENcH—g. Gen- 
eral surgical operations. 
Witt C. HunsIcker, Sr. and staff—9. Genito-urinary 
clinic. 
Friday 
J. A. Brooke and staff—9. Orthopedic operations and 
demonstration of cases. 
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CLINICAL CONGRESS OF THE 


PROTESTANT EPISCOPAL HOSPITAL 


Tuesday 
I. M. Boyxtn, J. W. Kiopp and R. R. Layton—g. Gen- 
eral surgery. 
[. M. Boykin—12. Dry clinic: Amputations for diabetic 
gangrene. 
Wednesday 
H. E. Knox—g. Surgical management of pyloric and 
duodenal obstruction in infants. 
R. H. MEADE, JR.—9:30. Factors influencing late results 
in treatment of acute perforation of peptic ulcers. 
Lowry ALLEN—10. X-ray treatment of acute surgical 
infections. 

E. T. CRossAaN—10:30. The management of acute osteo- 
myelitis. 

Joun Kiopp and R. R. Layron—11. The management of 
fractures about the ankle. 

RUTHERFORD L. JoHN—2. Orthopedic surgery. 

ALBERT Martucci—4. The management of peripheral 
vascular disease. 


me 


Thursday 
E. T. Crossan, H. E. Knox and R. H. MEapeE, Jr.—o. 
General surgery. 
Friday 
I. M. Boykin, J. W. Kiopp and R. R. Laytron—g. Gen- 
eral surgery. 


GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 
Monday 
JosepH C. Brrpsatt, L. F. MILiiken, F. G. Harrison and 
F. RosENBLUM—2. Genito-urinary surgery, demon- 
stration of cases. 
Tuesday 
Witt1aM BatEes—g. General surgery. 
Wittram H. MACKINNEY and Epwarp A. MULLEN—2. 
Genito-urinary surgery. 


Wednesday 
Wititam R. NicHotson—g. Gynecological surgery. 
Water EsteLtt LEE and H. L. Bockus—g. General 
surgery. 
Thursday 
Francis C. GRANT—g. Neurosurgery. 
Jacos W. CuTLER—g. Intrapleural pneumolysis. 


Friday 
Rosert H. Ivy and LAwRENCE Curtis—g. Maxillofacial 


surgery. 
W. E. Ler and C. F. Martrn—g. Lymphopathia vene- 
reum. 


ABINGTON HOSPITAL 


Wednesday 

ALEXANDER RANDALL—g. Urological operations. 

D. B. PFErrrerR, C. SMYTHE, J. W. LEVERING, I. BoyK1n, 
J. M. DEAvER, GEORGE M. Prersot and Dr. Erman 
—2. General surgical clinic. Operations and demon- 
stration of cases. 


Friday 
Witttam M. Sy tvis, CLARENCE SCHOLLENBERGER, G. 
HarLAN WELLS and Dr. Eman—g. General sur- 
gical clinic, operations and demonstration of cases. 
FRANCOIS HuGHES—2. Gynecological clinic. 
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COOPER HOSPITAL 
Tuesday 
B. F. BuzBy and Dr. CARLANDER—g. Orthopedic opera- 


tions. 

T. B. LEE and G. F. West—o. Gynecological operations. 

P. M. Mecray, A. S. Ross, F. W. SHAFER and I. E. 
DEIBERT—10. General surgery. 

R. S. GAMon—ro. Fracture clinic, demonstration of cases. 

A. B. Davis, J. HARRIS UNDERWOOD, LAWRENCE GLOVER 
and GrorGE B. GERMAN—11:30. Prenatal clinic, 
demonstration of obstetrical cases. 

A. H. Lippincott, D. F. BENTLEY, JR. and R. R. BETAN- 
courT—2. Urology. 


Wednesday 
P. M. Mecray, A. S. Ross, F. W. SHAFER and I. E. 
DeEIBERT—9. General surgery. 
A. B. Davis and staff—g. Obstetrical clinic. 


Thursday 

B. F. Buzsy and Dr. CARLANDER—g. Orthopedic opera- 
tions. 

T. B. LEE and G. F. West—o. Gynecological operations. 

P. M. Mecray and staff—r1o. General surgery. 

A. B. Davis, J. HARRIS UNDERWOOD, LAWRENCE GLOVER 
and GEORGE B. GERMAN—11I:30. 
demonstration of obstetrical cases. 

A. B. Davis—z2. Obstetrical operations. 


Prenatal clinic, 


Friday 
Staff—o9. General surgery, operative and dry clinic. 


PENNSYLVANIA HOSPITAL 
Tuesday 
W. E. LEE and stafi—o. General surgery. 
D. L. Fartey, T. M. McMILian and W. D. Stroup—o. 
Medical aspects of surgical problems. 
J. O. BowEr—2. Surgical pathological conference. 
Leon HERMAN—2. Urological clinic. 
Wednesday 
E. J. Kiopp and staff—o. General surgery. 
G. G. DuncAN and R. B. REGESTER—g. Medical aspects 
of surgical problems. 
Thursday 
W. E. Lee and staffi—g. General surgery. 
D. L. Fartey, T. M. McMILLAN and W. D. Stroup—o. 
Medical aspects of surgical problems. 
Leon HERMAN—2. Urological clinic. 
J. O. BowerR—2. Surgical pathological conference. 
Dr. CAMERON—2. Maxillary surgical clinic. 
Friday 
E. J. Kropr and staffi—o. General surgery. 
R. B. REGESTER and G. G. DuncaNn—g. Medical aspects 
of surgical problems. 


CHILDREN’S HOSPITAL 
Tuesday 
ORVILLE KinG—1o0. Acute appendicitis in children. 
JESSE NICHOLSON—2. Orthopedic problems. 


Thursday 


W. E. Lee and Frep Rossirns—2. Surgical problems in 
children. 
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GERMANTOWN HOSPITAL 


Tuesday 

E. B. Honce, W. B. Swartey, S. D. WEEDER and R. S. 
ALsToON—10:30. General surgical clinic. 

Dr. McLavucHiin and S. S. WooLtston—1:30. Varicose 
vein clinic. 

Wednesday 

Joun B. Lownes and Stantey Q. West—9. Urological 
operations. 

C. F. MitcHett, W. E. Lee, H. E. Knox and T. M. Downs 
—g:30. General surgical clinic. 

W. E. Lee and T. M. Downs—2. Thoracic surgery. 


Thursday 


E. B. Hopce, W. B. Swarttey, S. D. WEEDER and R. S. 
ALsToN—10:30. General surgical clinic. 


Friday 

C. F. Mrrcsett, W. E. Lee, H. E. Knox and T. M. 
Downs—9:30. General surgical clinic. 

ALEXANDER RANDALL, FREDERICK SCHOFIELD and FRANK 
P. MAssANIso—1o. Prostatic resection; discussion of 
evaluation of prostatic resection operation; indications 
for and end-results of nephropexy. 


ST. JOSEPH’S HOSPITAL 
Tuesday 
Harry STUCKERT—9:30. Cesarean section, demonstra- 
tion and presentation of cases. 
F. Hurst Marer—10:30. The value of the Fothergill 
operation in the treatment of uterine prolapse. 
MELVIN M. FRANKLIN—11:30. An explanation of present 
high mortality in acute appendicitis with illustrations. 
Pavut JeEpson—to. Fracture clinic. 


Wednesday 
James A. KEeLtty—g. Injuries to musculospiral nerve; 
cholecystectomy; gastrectomy. 
Cartes F. Nassau—1o. General surgery. 
Epwarp W. GILHooL—12:30. Prenatal studies. 


Thursday 


S. Date Spotrs—g. Diseases of the thyroid gland with 
operative procedure. 

James F. CARRELL—10. Gynecology and obstetrics. 

Wui1am J. Touptum—11. Fothergill operation; hysterec- 
tomy. 


STETSON HOSPITAL 


Tuesday 

F. A. Borne, J. B. Mason and JoHN WotF—o. General 
surgery, diseases of the thyroid. 

Wednesday 
STEPHEN E. Tracy—g. Gynecological clinic. 
WitiiaM T. Ertis—12. General surgery. 
Cart F. KoEntc—2. X-ray clinic. 

Friday 

STEPHEN E. Tracy—g. Gynecological clinic. 


ST. CHRISTOPHER’S HOSPITAL 
Wednesday 


Harry E. Knox, Jonn Wo r and L. M. Este. Surgery 
of childhood. 


AMERICAN ONCOLOGIC HOSPITAL 


Tuesday 
GrorGE M. DorrAnce—12. Conference on neoplastic 
diseases. 
GrEorGE M. DorRANCE—z2. Plastic surgery and surgery 
of malignancy. 
Wednesday 
GrorGE M. Dorrance—12. Conference on neoplastic 
diseases. 
Thursday 
STEPHEN E. Tracy—g. Carcinoma of uterus. 
GrorGE M. DorraANcE—12. Conference on neoplastic 
diseases. 
GrEorGE M. DorraNnce—2. Plastic surgery and surgery 
of malignancy. 
Friday 


GrorcE M. DorraANce—12. Conference on neoplastic 
diseases. 


MOUNT SINAI HOSPITAL 


Monday 
M. BEHREND—1:15. General surgical operations. 


Tuesday 
E. L. Etrason—g. General surgical operations. 
B. LiprsHutz—g. General surgical operations. 
M. Muscuat—1:30. Urological operations. 


Wednesday 


C. MazErR—g. Gynecological operations. 
M. CooPpERMAN—2. Orthopedic surgery. 


Thursday 


B. Mann—g. Gynecological operations. 
M. Muscwat—1:30. Urological surgery. 


Friday 
B. LipsHutz—g. General surgical operations. 
M. BEHREND—1:15. General surgery. 


JEANES HOSPITAL 


Tuesday 
Roscoe W. TEAHAN, CLARENCE A. WHITCOMB, WILLARD 
S. Hastincs, ELwoop E. Downs, Hoke Wammock 
and B. E. WricHt—g. Application of radium: (1) 
For carcinoma of cervix; (2) for carcinoma of uterine 
fundus. Demonstrations: Pre-operative radiation; 
endometrial biopsy in benign breast tumors; treat- 

ment of carcinoma of skin. 


Thursday 


Roscoe W. TEAHAN, CLARENCE A. WHITCOMB, WILLARD 
S. Hastincs, ELtwoop E. Downs, Hoke WamMock 
and B. E. Wricut—o. Application of interstitial 
radium for carcinoma of breast; abdomino-perinea] 
resection of rectum. Demonstrations: Effects of 
radiation on tumor cells; ordinary care of the cancer 
patient; treatment of carcinoma of female external 
genitalia. 


ST. VINCENT’S HOSPITAL 


Wednesday 


WitittaAm F. Morrison—1o. Gonorrhea of the female 
tract with complications. 





CLINICAL CONGRESS OF 


LANKENAU HOSPITAL 


Monday 
), H. Mackinney—2. Urological operations. 


Tuesday 
. B. Prerrrer, J. M. DEAVER and Epwarp Bortz—o. 
General surgery, operations and demonstration of 
cases. 
Wednesday 
x. P. Mutter, G. C. ENGEL, Hans May and JosEPH 
KEEzEL—g. General surgery, operations and demon- 


strations. 
Thursday 


. B. PFEIFFER, J. M. DEAVER and Epwarp Bortz—9. 
General surgery, operations and demonstration of 


cases. 
Friday 
3. P. Mutter, G. C. ENGEL, HANS May and JosEPH 


KEEzEL—g. General surgery, operations and demon- 
strations. 


AMERICAN HOSPITAL FOR DISEASES 
OF THE STOMACH 


Tuesday 
. R. Hawrworne, W. W. Oaks and P. H. NEESE—g. 
General surgical operations. 
*, A. Mantz and S. A. EceEr—g. General surgery. 
. F, MIELIKEN—2. Surgical treatment of hydronephrosis. 


Wednesday 

. R. HawrHorne, W. W. Oaks and P. H. NEESE—9. 
General surgical operations. 
A. LucinE—11. General 


Thursday 


*, A. Mantz and S. A. Ecer—g. General surgery. 
. A. Greco—11. Alexander-Pfannenstiel operation for 
retroversion; interposition operation. 


Friday 
. R. Hawrnorne, W. W. Oaks and P. H. NEESE—o. 


General surgical operations. _ : 
A. A. LucrnE—11. General surgical operations. 


surgical operations . 


NORTHEASTERN HOSPITAL 


Tuesday 
. T. THomas and J. C. Scotr—1r. 
motion picture demonstration. 


Wednesday 
FREDERICK E. KELLER and ALFRED H. DIEBEL—9. Gyne- 
cological operations. 
T. T. Tuomas and J. C. Scorr—1r. 
motion picture demonstration. 
J. B. Lownes and Harotp Lresnutz—2. Genito-urinary 
clinic. 


Fracture clinic, 


Fracture clinic, 


Thursday 
T. T. Tomas and J. C. Scorr—11. 
_ motion picture demonstration. 
FREDERICK E, KELLER and ALFRED H. DIEBEL—3. 
stetrical clinic, demonstration of cases. 


Fracture clinic, 


Ob- 


Friday 
T. T. THomas and J. C. Scorr—1r. 


Fracture clinic, 
motion picture demonstration. 
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WOMAN’S MEDICAL COLLEGE HOSPITAL 


Tuesday 
J. S. Ropman and associates—11. General surgery. 


Thursday 

Lipa STEWART CocILt and ConsTANCE VoLK—9. Post- 
natal clinic. 

HELEN M. ANGELUCCI—9. 
vaginalis. 

FAITH FETTERMAN—10. Postirradiation lesions of urinary 
tract. 

Lipa Stewart Cocitt—11. Ward walks with demonstra- 
tion of interesting cases. 

MARGARET STURGIS and ELEANOR BALPH—r1. Sterility 
clinic: Tubal insufflation and lipiodol injections. 
Ann Gray TAyYLor—1. Prenatal clinic. 
CATHERINE MACFARLANE and FAITH 

Gynecological operations. 
CATHERINE MACFARLANE and VIRGINIA RHEUBY—3:30. 
Treatment of dysfunctional uterine bleeding. 


Treatment of trichomonas 


FETTERMAN—2. 


ST. MARY’S HOSPITAL 


Tuesday 
James A. KeLLy—g. Surgical clinic. 
Henry K. SEELAvs—g. Surgical clinic. 
WILt1AM F. Morrison—10:30. Gynecological clinic. 
Leo J. WojczynskI—10:30. Gynecological clinic. 
Wednesday 
ARTHUR P. KEEGAN—9. Surgical clinic. 
JosePpH ToLAND—g. Gynecological clinic. 
Epwarp A. WEISss—10:30. Surgical clinic. 
J. J. CANCELMO—10:30. Surgical clinic. 


Thursday 


Writtam J. RyAN—o. Surgical clinic. 
P. A. McCartoy—g. Surgical clinic. 


Friday 
Henry K. SEELAuUS—g. Surgical clinic. 
H. A. WaALsH—g. Surgical clinic. 
Joun G. SaBoL—10:30. Surgical clinic. 
Wit1am J. WALSH, JR.—10:30. Surgical clinic. 


JEWISH HOSPITAL 


Monday 
S. RuBINSOHN—2. Proctology. 
F. C. Hammonp—4. Gynecology. 


Tuesday 


J. B. Lownes—og. Urological operations. 
M. BEHREND—g. General surgery. 
W. H. TELLER—2. General surgery. 


Wednesday 


F. B. BLock—g. General surgery. 
M. BEHREND—2. General surgery. 


Thursday 
C. J. Stamm—g. Gynecology and obstetrics. 
F. B. BLock—z. General surgery. 
Friday 
R. GoLtpsmitH—g. General surgery. 


A. M. RecHtmaAN—g. Orthopedic surgery. 
W. H. TELLER—2. General surgery. 








FITZGERALD-MERCY HOSPITAL 
Tuesday 
J. A. Ketry and T. J. RyaN—g. General surgery. 
W. B. Harer—11. Gynecology. 
Wednesday 
B. R. BELTRAN and A. BuRKE—g. General surgery. 
J. Missetr—11. Gynecology. 
Thursday 
J. A. Kerry and T. J. Ryan—o. 
J. McGurxsn—11. Gynecology. 


General surgery. 


Friday 
B. R. BELTRAN and A. BURKE—9. 
W. B. Harer—11. Gynecology. 


General surgery. 


WEST JERSEY HOMEOPATHIC HOSPITAL 
Tuesday 
H. WESLEY Jack and staff—1o. General surgical clinic. 
Thursday 


H. Westey Jack and staffi—r1o. General surgical clinic. 
C. F. Hapey and staff—10:30. Gynecological clinic. 


KENSINGTON HOSPITAL 
Thursday 
Epwarp A. SCHUMANN, WILLIAM E. Parke, A. D. VOEGE- 
LIN, J. V. MissetT, JR., SAMUEL STERN, Z. B. NEWTON 
and F. J. Kownacki—1. Gynecological and obstet- 
rical clinics. 


BROAD STREET HOSPITAL 
Wednesday 


WarREN C. MERCER and staff—3. Gynecological clinic. 


Friday 
WarrEN C. MERCER and staff—o. 


Obstetrical clinic. 





SURGERY, GYNECOLOGY AND OBSTETRICS 






WOMEN’S HOMEOPATHIC HOSPITAL 
Tuesday 

L. HuGHEs—g. Gynecological clinic. 
F. Bisco—E—1. Obstetrical clinic. 
R. RocHESTER—2. Surgical clinic. 

Wednesday 
R. W. Larer—1. Surgical clinic. 

Thursday 

LAWRENCE GOLDBACHER—2. Proctology. 


F. 
B. 
J. 


Friday 
W. C. Mercer—g. Gynecological clinic. 


BRYN MAWR HOSPITAL 
Monday 
C. P. Mircuett and staff—2. General surgery. 
Tuesday 
A. Briirncs and staffi—r1o. General surgery. 
Wednesday 
W. E. Lee and staff—2. General surgery. 
Thursday 
J. S. Ropman and staff—1o. General surgery. 
Leon HERMAN—2. Urological operations. 
MEMORIAL HOSPITAL 


Days to be announced 
Epwarp A. SCHUMANN and ADRIAN W. VOEGELIN. Gyne- 
cological clinic. 
Bruce L. FLemrnc. General surgical clinic. 
James A. Lenman. Thyroid surgery clinic. 


EVANS INSTITUTE 


Wednesday 
R. H. Ivy and LAwreNcE Curtis—r1o. Oral surgery. 
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COLLEGE OF SURGEONS 


SURGERY OF THE EYE, EAR, NOSE, AND THROAT 


HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Monday 


GEoRGE M. Coates and staff—2. Otolaryngological op- 
erations. 
Horace WILLIAMS—2. Otolaryngological operations. 


Tuesday 
GABRIEL TUCKER—g. Bronchoscopic clinic. 
GreorGE M. Coates and staffi—2. Demonstration of oto- 
laryngological cases and conference. 
T. B. Hottoway and staff—2. Ophthalmological surgery. 
\. G. FEwEtt—2. Ophthalmological surgery. 
\LFRED CowAN—2. Ophthalmological surgery. 
\VILFRED Fry—2. Ophthalmological surgery. 
P. J. HopEs—2:15. Roentgenology. 
James A. BABBITT—2:30. Otolaryngological clinic. 
Horace WILLIAMS—3. Otolaryngological clinic. 


Wednesday 

Oscar V. Batson—1o. Otolaryngological clinic, demon- 
stration of anatomical and dissection material. 

E. R. CLARK and associates—2. Microscopic demonstra- 
tion of tissue reactions following surgical injury, etc., 
as seen in transparent chambers installed in a rabbit’s 
ear. 

GeorGE M. Coates and staff—z. 
operations. 

E. H. CAMPBELL—2. Otolaryngological operations. 


Thursday 

GABRIEL TUCKER—2. Bronchoscopic clinic. 

T. B. Hottoway and staff—2. Ophthalmological clinic. 

WILFRED Fry—2. Ophthalmological operations and dem- 
onstration of cases. 

A. F. FEWELL—2. Ophthalmological operations and dem- 
onstration of cases. 

ALFRED CowAN—2. Ophthalmological operations and 
demonstration of cases. 

GEORGE M. Coates and staff—z2. Otolaryngological con- 
ference. 

E. P. PENDERGRASS—2. Neoplasms of paranasal sinuses. 

Kart M. HousEr—2:30. The common cold. 

RicHarD A. KERN—3. Nasal surgery in allergic individ- 
uals. 

Epwarp H. CAMPBELL—3:30. Status lymphaticus. 

H. P. ScHENCK—4. Chronic pharyngeal infections. 


Friday 

GreorcE M. Coates and staff—2. 
operations. 

Kart M. HousEr—2. Otolaryngological operations. 

T. B. Hottoway and stafi—z2. Ophthalmological surgery 
and demonstration of cases. 

WILFRED Fry—2. Ophthalmological clinic. 

ALFRED CowAN—2. Ophthalmological clinic. 

A. G, FEwELL—2. Ophthalmological clinic. 


Otolaryngological 


Otolaryngological 


PENNSYLVANIA HOSPITAL 
Tuesday 
Crrtis C. Eves and staff—1. Otolaryngological operations 
and demonstration of cases. 
Friday 
Curtis C. Eves and staff—1. Otolaryngological operations 
and demonstration of cases. 


TEMPLE UNIVERSITY HOSPITAL 
Monday 
CHEVALIER JACKSON, CHEVALIER L. JACKSON and EmiLy 
L. VAN Loon—12.30. Bronchoscopic clinic. 
Rosert F. RrppatH—2. Radical frontal operation. 
Wa cter I, LIwre and staff—3. Ophthalmology. 


Tuesday 
ROBERT F. RrppATtH—2. Sphenoid problem. 
CHEVALIER JACKSON, CHEVALIER L. JACKSON and W. 
Wayne BasBcock—2. Cancer of the larynx. 
MATTHEW S. ERSNER—2. Otological operations; modern 
concepts of deafness. 


Wednesday 
MATTHEW S. ErRSNER—2. Relative merits and demerits 
of. jugular ligation; anatomical explanations with 
illustrations. 
RoBERT F. RippaATH—2. Voice production. 


Thursday 
CHEVALIER JACKSON, CHEVALIER L. JACKSON and EmILy 
L. VAN Loon—12:30. Bronchoscopic clinic. 
MATTHEW S. ERSNER and E. K. MircHELL—2. Otological 
operations. 
RoBertT F. RrppatH—2. Caldwell-Luc operation. 
MATTHEW S. ERSNER— 2:30. Otological clinic. 
WALTER I. LIttLrE—3. Ophthaimology. 


Friday 

SAMUEL B. GREENWAY, {SRAEL Myers, StmMon BALL, 
FRANK L. FOLLWEILER and BurREcH RACHLIS—2. 
Demonstration of audiometers and relative diagnostic 
points; relative value of tuning forks. 

RoBeErt F. RippatH—z2. Nasal reflexes. 

MATTHEW S. ERSNER and EpwarD MITCHELL— 2:30. Oto- 
logical clinic. 


GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 
Monday 

RALPH Butler, WILLIAM C. Woop, Harry A. ScHATZ 
and staff—z2. Rhinolaryngological clinic, operations 
and demonstration of cases. 

WALTER Roserts, HENRY DINTENFASS and staff—z. Oto- 
logical clinic, operations and motion picture dem- 
onstration. 

Tuesday 

GEORGE M. Coates, BENJAMIN H. SHuSTER, M. VALEN- 
TINE MILLER and staff—z2. Otological clinic, opera- 

_ tions and demonstration of cases. 

GEORGE M. Coates, SAMUEL R. SKILLERN, JR., HERMAN 
B. CoHEN and Romeo A. Luonco—2. Rhinolaryngo- 
logical clinic, operations and demonstration of cases. 

BENJAMIN H. SHUSTER, HERMAN B. SLOTKIN, MARTIN 
STEINBERG and ALBERT F. Moriconi—2. Neuro- 
otological examinations. 

Wednesday 

GEORGE B. Woop, SAMUEL COHEN, PHILIP Stout, FRANK 
O. HENDRICKSON, GEORGE E. JOHNSON and staff—z. 
Otolaryngological clinic; nasal plastic surgery. 

LUTHER C. PETER—2:30. Ophthalmological operations. 








WILLS HOSPITAL 


Monday 


Frank C. PARKER—2. Operations. 
Tuomas A. O’BrIEN—2. Dry clinic. 


Tuesday 
Staff—o. Dry clinic. 
ALFRED Cowan. Slit lamp technique. 
Mitton J. Griscom. Unusual external diseases. 
Epmunp B. Sparetu. Plastic surgery of the eyelids. 
LEIGHTON F. APPLEMAN. Testing for phorias. 
Wa ter I. Liixre. The localizing value of visual 
field changes. 
Francis H. ADLER—1. Operations. 


Wednesday 

Staffi—o. Dry clinic. 
ALFRED CowaN. Slit lamp technique. 
Mitton J. Griscom. Unusual external diseases. 
Epmunp B. SpaEtH. Plastic surgery of the eyelids. 
LEIGHTON F. ApPLEMAN. Testing for phorias. 
CHARLES R. HEED. Fundus diagnosis. 
Watter I. Lire. The localizing value of visual 

field changes. 
Tuomas A. O’BrreEn—2. Dry clinic. 
FRANK C. PARKER—4. Operations. 


Thursday 
F. H. ADLER—1. Operations. 


Friday 
Tuomas A. O’BRIEN—2. Operations. 
F,. C. PARKER—2:30. Operations. 


ST. LUKE’S AND CHILDREN’S HOSPITAL 


Monday 


J. W. Post and Frank W. BurcEe—z. Clinical and x-ray 
study of bronchography. 


Wednesday 
GEORGE MACKENZIE—2. Nose and throat operations. 
Puiu S. Stour—2. Tonsillectomy by eversion method; 
modified radical mastoid. 


Thursday 
S. H. Brown, F. C. Peters and staff—2. Ophthalmolog- 
ical operations. 
Friday 
S. A. Brum and staff—2. Nose and throat operations. 


ABINGTON HOSPITAL 


WALTER Hucuson and staff. Demonstration in Otological 
Research Laboratory: Apparatus and general equip- 
ment required for conducting experimental investiga- 
tion of the physiology of the ear; experiment will be 
done to demonstrate the technical approach to the 
study of both air and bone conduction. The clinical 
implication of experimental findings and the routine 
examination of deafened individuals will be explained. 
This examination includes standard audiometer tests, 
bone conduction audiograms and estimation of the 
degrees of fatigue produced in the pathologic ear by 
exposure to tones of high intensity. 


Wednesday 
Frep W. SmitH—3. Otolaryngological clinic. 
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ST. MARY’S HOSPITAL 








Tuesday 
R. T. M. DonnELLY—2. Ophthalmology. 
Wednesday 
FRANK J. MurpHy—z2. Ophthalmology. 
Thursday 





Witram P. Grapy—1o:30. Otolaryngology. 

E. J. MurpHy—1o:30. Otolaryngology. 

R. T. M. DonnELLY—2. Ophthalmology. 
Friday 

FRANK J. MurpHy—z2. Ophthalmology. 








ST. JOSEPH’S HOSPITAL 






Monday 
ARTHUR WRIGLEY—2. Otolaryngology. 
Tuesday 
CorneELius T. McCartHy—2. Otolaryngology. 
Wednesday 
Rosert L. Dickson—z2. Otolaryngology. 
Thursday 
Tuomas A. O’BRIEN—2. Ophthalmology. 
Friday 
Tuomas F. GowEN—1. Otolaryngology. 





CHARLES JONES—3. Ophthalmology. 


PHILADELPHIA GENERAL HOSPITAL 


Monday 
Hersert M. Gopparp—2. Otolaryngological clinic. 


Tuesday 
BENJAMIN H. SHUSTER—2. Laryngeal tuberculosis. 
Wednesday 
Lours H. CLeErF—2. Management of carcinoma of the 
larynx. 
Thursday 
Rosert J. HuNTER—2. Otolaryngological clinic. 
Friday 


Davin N. Hustk—z. Otolaryngological clinic. 


FITZGERALD-MERCY HOSPITAL 
Monday 
C. T. McCartHy—z2. Otolaryngology. 
Tuesday 
H. S. BusLER—z2. Otolaryngology. 
Wednesday 
J. Lorrus—z. Otolaryngology. 
Thursday 
C. T. McCartHy—z. Otolaryngology. 
Friday 
H. S. BustER—z2. Otolaryngology. 
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AMERICAN HOSPITAL FOR DISEASES COOPER HOSPITAL 
OF THE STOMACH Monday 
Tuesday J. S. Surpman and staff—2. Eye surgery. 
G. H. DENNEY—3. Eye operations. Tuesday 
Friday O. R. KiinE—2. Postoperative acute and chronic frontal 
J. C. Hess—z2. Nose and throat operations. aeeuee Wednesday 


Day to be announced 
R. J. HunTER. Nose and throat operations. 


WOMAN’S HOSPITAL 


Monday 


Emmty L. Van Loon—z2. Bronchoscopy clinic: Réle of 
bronchoscopy in treatment of asthmatic cases, showing 
of x-ray films and case discussions. 

HENRIETTA TANNER—3. Otolaryngological operations. 


Thursday 


Mary BucHANAN—2. Surgery of the eye, removal of 


cataract. 


JEWISH HOSPITAL 


Monday 
A. Brav—1. Ophthalmological clinic. 


Thursday 


H. M. Gopparp—2. Submucous resection with nasal suc- 
tion curette. 
Friday 
A. Brav—1. Ophthalmological clinic. 


ST. AGNES HOSPITAL 


Monday 
G. F. J. Ketty—4. Eye clinic. 


Tuesday 


L. D. Suttman and A. A. S. GiorDANO—12:30. Nose and 
throat clinic. 
Thursday 


L. D. Suttman and A. A. S. GiorDANO—12:30. Nose and 
throat clinic. 
Friday 


G. F. J. KELLyY—12:30. Eye clinic. 


PRESBYTERIAN HOSPITAL 


Monday 
G. M. Coates, W. L. Cariss and staff—2. Otolaryngology. 
H. M. Lanopon, J. THORINGTON and staff—3. Ophthalmo- 
logical operations and demonstration of cases. 
W ednesday 
G. M. Coates, W. L. Cariss and staff—2. Otolaryngology. 
Friday 
G. M. Coates, W. L. Cariss and staff—2. Otolaryngology. 


MEMORIAL HOSPITAL 


Days to be announced 


Horace WILtrAMs. Otolaryngological clinic. 
VALENTINE M. MILER. Laryngological clinic. 


O. R. Kirn, L. B. Hirst and J. P. BRENNAN—2. Nose 
and throat surgery. 
Thursday 
A. M. ELWELL—2. Otolaryngological operations. 


CHESTNUT HILL HOSPITAL 
Tuesday 


Joun B. Davies and GeorcE T. FAarts—2. Otolaryngo- 
logical operations. 


Wednesday 
B. D. ParisH and F. TRAGANZA—2. Otolaryngological 
surgery. 
Thursday 
Cart WILLIAMS—1:30. Ophthalmological surgery. 
Friday 


CHEVALIER JACKSON—9:30. Bronchoscopy. 


MISERICORDIA HOSPITAL 
Monday 


J. R. BRENNAN—z2. Nasal hyperesthesia, treatment by 


zinc ionization. 
Wednesday 
GABRIEL TUCKER—2. Bronchoscopic clinic. 
Thursday 
C. T. McCartHy—z2. Three cases of lateral sinus throm- 
bosis with recovery. 
Friday 
J. A. Lorrus—2. Mastoidectomy. 
HAHNEMANN HOSPITAL 
Tuesday 
H. S. WEAVER and staff—z2. Otolaryngological clinic. 
Wednesday 
H. S. WEAVER and staff—2. Otolaryngological clinic. 
Thursday 
H. S. WEAVER and stafi—2. Otolaryngological clinic. 
Days to be announced 
FRANK O. NAGLE—2:30. Ophthalmological operations. 


WEST JERSEY HOMEOPATHIC HOSPITAL 
Monday 


A. M. K. MALpet!s and associate—2. Ophthalmological 
clinic. 
Wednesday 
E. S. HALLINGER and staff—2. Otolaryngological clinic. 


CHILDREN’S HOSPITAL 
Days to be announced 
A. FEWELL. Ophthalmological surgery. 
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MOUNT SINAI HOSPITAL 


Monday 
M. ErsNER—2:30. Otolaryngological clinic. 


Tuesday 
. Hustk—2. Otolaryngological clinic. 


Wednesday 
G. TucKER—9. Bronchoscopic clinic. 
M. WEINSTEIN—2. Otolaryngological clinic. 
B. F. BAER—5. Eye operations. 

Thursday 
M. ErsNER—2:30. Otolaryngological clinic. 
A. BAaRLow—4. Eye operations. 

Friday 

D. Hustk—z2. Otolaryngological clinic. 


PROTESTANT EPISCOPAL HOSPITAL 
Monday 
A. BERTOLET and stafi—z2. 
surgery. 
. A. KaspER—4. Anatomy of the nasal accessory sinuses. 


Nose, throat and sinus 


Tuesday 

NELSON M. BRINKERHOFF—2. Ophthalmological clinic. 
Thursday 

Orro €. Hirst and staff—2. Nose, throat and sinus 


surgery; relocation of the triangular cartilage. 
NELSON M. BRINKERHOFF—2. Ophthalmological clinic. 


Days to be announced 
ANDREW Knox. Ophthalmological clinic. 


BRYN MAWR HOSPITAL 
Tuesday 
Staff—2. Otolaryngology. 


Wednesday 
Staff—2. Ophthalmology. 


METHODIST EPISCOPAL HOSPITAL 


Tuesday 


WALTER Roserts and stafi—2. Otolaryngological opera- 
tions. 


STETSON HOSPITAL 


Monday 
C. H. GrimEs—12. Otolaryngological clinic. 


LANKENAU HOSPITAL 
Days to be announced 
Witiram T. SHOEMAKER. Ophthalmological clinic. 


JEFFERSON HOSPITAL 
Monday 
Louis H. CLErF—12. Ear clinic. 
Tuesday 
H. H. Lorr—g. Nose and throat operations. 
Louis H. CLERF—12. Nose and throat clinic. 
CHARLES E. G. SHANNON—2. Eye operations. 
Wednesday 
Austin T. SmirH—t1o. Nose and throat operations. 
Louis H. CLERF—12. Otological clinic. 
Thursday 
A. J. WAGERS—g. Nose and throat operations. 
Lovis H. CLerrF—12. Nose, throat and bronchoscopic 
clinic. 
Friday 
Louris H. CLErF—12. Ear clinic. 
CuHarLes E. G. SHANNON—3. Eye operations. 


UNIVERSITY OF PENNSYLVANIA 
Wednesday 


Oscar V. Batson—10. Demonstration in the Medical 
Laboratory: Lecture demonstrations and presentation 
of otolaryngological anatomical material. 


JEFFERSON MEDICAL COLLEGE 
Thursday 
J. Parsons SCHAEFFER—10. Demonstration in the Daniel 


Baugh Institute of Anatomy: Certain studies on the 
clinical anatomy of the paranasal sinuses. 


WOMEN’S HOMEOPATHIC HOSPITAL 
Friday 
V. Fries—2. Ophthalmology. 
R. CrISswELL—2. Otolaryngology. 


C. 
J. 


WOMAN’S MEDICAL COLLEGE HOSPITAL 
Wednesday 


CHEVALIER JACKSON and Emiry L. VAN Loon—g. Bron- 
choscopic clinic. 


BROAD STREET HOSPITAL 
Thursday 
G. J. Paten and C. F. Hatnes—g. Nose and throat 
clinic. 
FRANKFORD HOSPITAL 
Thursday 


FRANK Emsery and associates—2. Otolaryngological clinic. 











